WH “4 ie) 9nd 400. Ras HIRO mie Cea norma mp btinns duels = a 


Pibrary of the Museum 


OF 


COMPARATIVE ZOOLOGY, 


AD HARVARD COLLEGE, CAMBRIDGE, MASS. 


Founded by private subscription, i 1861" 


DR. L. pe KONINCK’S LIBRARY. 


ae 


| Th ) 
7" ALT A 
i | Sa i 

alan 

oe aed 


: Aula 
Pathe 
F 


~ a 
i 
ly 
; 


Ant 
ta) 

al sy 

Ly 


v 


’ 
: vi Py 


if 


ny ¥] 

iy VT 

5 fly ut 
i 


a | : iu 
eve) toe 
a er i 


- 


i 5 PyeaAIo air qo ebay 
wg . Bers. ete 
" = 4 arr wy 


or Ef ri 
408 MONOMIAS Herne 


wn 
pata AM aorwouie MiGA Nae ani 


SeREEN abd Prteier) Te Hrukeas IF Perturt Paranawion @ 


| cary 
> Pee Ont auaTeye 


Ud Uee0' D1NO: LAs nalts 


ss eq 
as 


et meen q0- eons on 10K women suotoouiit 


BHDA Mon ‘i “ang poidoras,, 
sass FMA UENE AAA LON yet raat 
Se doen enaeet 


A 


SYNOPSIS OF THE CLASSIFICATION 


OF THE 


BRITISH PALASOZOIC ROCKS, 


BY 


THE REV. ADAM SEDGWICK, M.A. FE.RS. 


WOODWARDIAN PROFESSOR, AND FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 


SYSTEMATIC DESCRIPTION 
BRITISH PALAOZOIC FOSSILS 


GEOLOGICAL MUSEUM OF THE UNIVERSITY OF CAMBRIDGE. 


BY 


FREDERICK M°COY, F.G.S. HON. F.C.P.S. 


PROFESSOR OF THE NATURAL SCIENCES IN THE UNIVERSITY OF MELBOURNE; 


FORMERLY PROFESSOR OF GEOLOGY AND MINERALOGY IN THE QUEEN’S UNIVERSITY IN IRELAND; AUTHOR OF “CHARACTERS OF THE CARBONIFEROUS LIMESTONE FOSSILS OF 
IRELAND ;” “SYNOPSIS OF THE SILURIAN FOSSILS OF IRELAND ;” “CONTRIBUTIONS TO BRITISH PALEONTOLOGY,” &c. 


With Figures of the Pew and Emperfectly known Species. 


LONDON: JOHN W. PARKER AND SON, WEST STRAND. 
CAMBRIDGE : DEIGHTON, BELL & CO.; AND MACMILLAN & CO. 


 M.DCCC.LV. 


. 
° 


Cambridge 
Printed at the Pinibersity ress. 


SYNOPSIS OF THE CLASSIFICATION 


OF THE 


BRITISH PALAOZOIC ROCKS, 


BY 


THE REV. ADAM SEDGWICK, M.A. F.RS. 


WOODWARDIAN PROFESSOR, AND FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 


ae 
4, at an 


uy Vine ee cena om Cran) eer) 
a Oe Peay WO WPT LEA MERE HAY Fi ldda wadeee 


ADDITIONS AND CORRECTIONS. 


INTRODUCTION. 
Page xvi, line 27, for less, read more. 
», xxxi, 4th line, for beds below the May Hill Sandstone, read the May Hill Sandstone and the beds above it. 
» Xxxvi, line one, transpose the words strike-joints and dip-joints. 


CORRECTIONS LEFT BY PROFESSOR M‘°COY. 


Several localities in addition to those in the body of this work are given in the lists at pp. 332 to 374. 
Page 10, 9th line from bottom for Tregil, read Tregib. 

», 24, for 2nd Sub-family Chetetine, read 3rd Sub-family Cheetetine. 

» 27, last line add Calophyllum to the list of Genera. 

» 86, 22nd line, and Explanation of Pl. 3. C. for paracida, read parricida. 

3, 483, Streblopteria pulchella add, Not uncommon in the carboniferous limestone of Berwick-on-Tweed. 


Directions to Binder. 


Cancet the half-title and ‘list of Genera’ prefixed to the Ist Fasciculus, and the list of Genera 
prefixed to the 2nd Fasciculus. Place the Advertisement to Ist and “nd Fasciculus’ after the preface, and 
before the second half-title. After the Text place the Appendix, then all the plates marked 1 in alpha- 
betical order, followed by all those marked 2, also alphabetically and finally those marked 3; each Plate 
to be faced by its corresponding leaf of ‘ Explanation.’ 
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INTRODUCTION. 


Proressor M‘Coy’s Paleontological work is now complete; and I have, at present, nothing 
more to add on the Paleozoic Fauna of England, so far as it is illustrated by the Collection 
in the Woodwardian Museum. Had he not been called away to his new duties in Australia 
sooner than he had anticipated, he would, I believe, have added a few pages, in the 
form of an Appendix, with woodcuts and descriptions of some new species which have 
found a place in the Museum since the Second Fasciculus was published. The new 
species would, however, have been few in number, and would not in any way have 
affected the general conclusions which may be drawn from the species described in the 
following work. 

When we parted in September last, I promised my friend to draw up a Synopsis 
of the British Paleozoic System, so far as it appeared to have been made out on good 
physical evidence; and to put his work in such co-ordination with my own, that each 
specimen might (with some very limited exceptions) be referred to its right place in the 
British Palzozoic series, to be laid down by myself on the positive evidence of sections. 
This done, the whole work was to be published without further delay. 

Since my last return to Cambridge, I have been so much interrupted by a lingering 
chronic malady that my promised task has made but little progress; and instead of a Synopsis 
based on numerous sections, derived chiefly from the Cambrian, Silurian, and Cumbrian 
mountains, I at length hasten to the press (constrained to this step by a duty I owe 
to Professor M*Coy) with little more, by way of introduction, than a corrected and enlarged 
Tabular View—resembling that which was prefixed to the Second Fasciculus of the Cam- 
bridge Paleozoic Fossils. 

I trust, however, so soon as my health is re-established, and the more pressing 
duties of the Academic Term are over, to commence a Synopsis in such a form that it 
may serve its proper purpose of an introduction to my friend’s great work; and in some 
measure justify the title-page he has left behind him, which was struck off before my 
return. I accept this title-page; regarding it as a pledge, on my part, given in good hope, 
to complete my task without any unnecessary delay: and the Synopsis may be hereafter 
either bound up with Professor M°Coy’s “British Palzeozoic Fossils,” or used as an inde- 
pendent geological Essay*. 


* Should any one object to the appearance of my name in the title-page of a work so essentially paleontological, 
I may reply, that I have not been a perfectly free agent in the matter. In the formation of the Museum, during a period 
of thirty-six years, in the arrangement of the Paleontological pertion of it by Professor M°Coy, and in the artistical 
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The Third Fasciculus contains the Carboniferous and Permian Mollusca in the 
Cambridge Collection; several of which are so well preserved (especially in the series 
of Carboniferous fossils from Lowick) that the internal characters of the genera could 
be described more accurately than was possible before, on less perfect evidence. 

Among the Palzeozoic Fishes, here described, several new Devonian species have been 
added to the long lists published by Professor Agassiz. So far as regards the Carboniferous 
Fishes, great pains have been taken to ascertain the genera and species which were 
intended by the names given in the Manuscript lists published in the third volume of 
the “Poissons Fossiles:” and the typical specimens have been in all cases consulted in 
the collections of their several owners, so as to enable Professor M’Coy to adopt the 
manuscript names of M. Agassiz, and thereby to give him as much credit for the specific 
determinations as if the several species had been fully described or figured. The figures 
and descriptions of such species in the present work (so far as they are contained in 
the University Collection) will therefore be of some interest; and they are the only parts 
of the Irish Collection, in the Cambridge Museum, which are introduced into this Fasciculus. 
Among the points of interest connected with the Paleozoic Fishes may be mentioned the 
unexpected discovery that the teeth of Cochliodus succeeded each other vertically upwards, 
as in the Pycnodonts; and, consequently, that the near relation which such Fishes were 
supposed to have to the Cestracions could no longer be maintained (infra pp. 621 and 623). 

Before concluding this notice of the contents of the Third Fasciculus, I wish to put 
on record the great obligation the University owes to W. Hopkins, Esq. of St Peter's 
College, for a very fine series of Carboniferous Fossils which were collected by him in 
Derbyshire; and to the Rev. E. Jenkinson, of Lowick, Northumberland, for his noble 
local collection of Carboniferous species, formed by himself during many years of labour. 
Both the above-mentioned collections have now a permanent place in the Woodwardian 
Museum. A like obligation our Museum owes to the generosity of the Rev. W. Stokes, 
of Caius College, and the Rey. J. H. Pollexfen, of Queens’ College. The former gentleman 
has contributed nearly all our best specimens of Fishes, from the Carboniferous limestone 
of Ireland, which are described in the subsequent pages of this Fasciculus: and to the 
latter we owe the best specimens we possess of the Devonian Fishes of the Orkneys and 
the North of Scotland. The Museum is also enriched by a fine series of Palzeozoic fossils 
from various parts of Ireland, presented by Richard Griffith, Esq. of Dublin. Many of 
the species in the Irish Collection had been described by Professor M*Coy in a previous 
work; and none of them (excepting certain Paleeozoic Fishes) are therefore enumerated 
or specially referred to in the following work*. 


illustrations of the following work, I have incurred a great cost. This was well known to the Syndics of the University 
Press, who have generously assisted me by undertaking the cost of the letter-press; but on the positive condition (arising 
out of existing regulations) that my name should appear on the title-page of the work. i 

* Tt is not my duty to enumerate, in this place, any benefactors except those who have contributed to the Paleozoic 
Fossils of the Cambridge Museum. The chief benefactors to the other portions of the Museum are, however, enumerated 
in the “Blue Book” of the “ Cambridge University Commission,” published in 1852 (Evidence appended to the Report, p. 118). 
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Some explanation is called for, to account for the long delay in the progress and 
final publication of this work. For, although commenced in 1849, the First Fasciculus 
was not published before the spring of 1851: and in the Advertisement to the Second 
Fasciculus (dated July 16, 1852,) I stated that the Third Fasciculus was in the Press, 
and would, as I at that time hoped, be published before the end of the year. The 
following statement of facts will be my best explanation and apology. 

In the latter part of 1846 I had the good fortune to secure the assistance of Professor 
M°Coy in the arrangement of the whole series of British and Foreign Fossils in the Wood- 
wardian Museum; and before long he fixed his residence in Cambridge, and immediately 
commenced his task, which was carried on uninterruptedly and with unflinching zeal for 
several years*. 

In the evidence laid before the Cambridge University Commission is the following 
passage :—“Some notion may be formed of the greatness of his task when it is stated, 
that Count Miinster’s duplicates amount to more in number than 20,000, and that they 
form but a minute fraction of the great Paleontological series Professor M°Coy has now 
arranged stratigraphically in the Museumf.” This quotation is in itself a good apology 
for some delay in the publication of the present work, which was subordinate to the general 
arrangement of the Collection: and I may here remark, that “a detailed systematic description 
of the British Paleozoic Fossils in the Cambridge Museum,” was not so much as thought 
of at the time of my friend’s engagement to the University in 1847{. The work now 
published arose out of an arrangement in which the University was no party; and was 
undertaken, at my own request, in 1849. Before the end of that year, the plates of the 
Radiata, described in the First Fasciculus, were, I believe, all struck off; and we both of 
us expected that the whole work would be completed and published within two years from 
the date of its commencement. 

Some time afterwards Mr M°Coy was elected to a Professorship in the Queen’s 
College of Belfast; and it then became impossible for him to give us more than a divided 
service, during the spring and summer months of each year, after his collegiate labours 
in Belfast were over. This involved a necessary delay. With the exception of one 
Plate, all the lithographic drawings for the First Fasciculus had been made by our 
Artist in a room contiguous to the Museum, and under the constant check and super- 
intendence of Professor M’Coy; and we were unwilling to commit the original outline 
sketches, and the typical specimens to be figured in the remaining portions of the work, to 


* This laborious task was first undertaken by my friend Mr Salter; but not long after its commencement he was, to 
my great sorrow, called away from it by a permanent engagement under the Government Survey. 

+ “Blue Book” of the Commission, 1852, Report, p. 122, and Bvidence, p. 118. 

{ By a Grace of the Senate (Feb. 10th, 1847,) the University contributed one hundred pounds to assist me in the cost 
of the arrangements made in the Museum during the first year of Professor M°Coy’s residence in Cambridge. The Grace 
did not, however, pass without opposition, though the sum voted was, I believe, taken from the Woodwardian surplus; and 
I made no attempt, during the seyen subsequent years, to draw any help from the University funds in support of the 
work done in the Museum. 
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any Artist who was absent from Cambridge, and had not the same assistance to ensure the 
scientifie accuracy of his lithographic drawings. Nor was this the only cause of delay; 
for a dangerous attack of fever so greatly interrupted my friend’s work, during one 
summer, that his First Fasciculus did not appear before the spring of 1851. 

At that time, both the letter-press and drawings for the Second Fasciculus were 
in good progress; but by no effort could they be made ready for publication before my 
friend was again called away from Cambridge by his duties at Belfast. The Second 
Fasciculus could not, therefore, be published before his return to Cambridge in the 
following year. 

The statement in the Advertisement to the Second Fasciculus, to which I have 
alluded in the first paragraph of the preceding page, was made in perfectly good faith. 
At the time of its publication, I did expect that the Third Fasciculus would be ready for 
the press, and perhaps published, before the end of the year 1852. The task was, however, 
far more laborious than we had anticipated; and when my friend was again compelled to 
leave Cambridge, many specimens still remained unfigured, and many descriptions were still 
to be written before the work could pass out of his hands. But to prevent delay, all 
the remaining specimens which required figures in the lithographic plates, were, at my 
request, conveyed by him to Belfast, in the hope of his being able to secure the help 
of an Irish lithographer; so that the Third Fasciculus might appear, if possible, during 
the approaching winter, or at latest in the early part of the spring of 1853. In these 
hopes we were disappointed, and the work again stood still for more than half a year. 

After my friend’s next return to Cambridge in 18538, his work was unfortunately 
retarded by the absence of Mr West, our artist, who for several weeks was prevented 
by engagements in London from meeting us at the time appointed, and proceeding 
with his drawings of the Cambridge Fossils. Much, however, of the remaining letter-press 
was struck off; and immediately on Mr West’s return, the whole work was urged on 
with such well-directed labour, that it would, I believe, have been finished before the 
expiration of the summer, but for a very vexatious accident, by which about a hundred 
drawings were so damaged in their conveyance to London, that the stones containing them 
were returned as unfit for the lithographic press. The damage admitted, indeed, of repair; 
but the summer months passed away, my friend was called back to Ireland, and the 
Third Fasciculus remained unfinished*. 

On his final return to Cambridge, in the summer of 1854, little remained to be done 
by him; and in a few weeks he set his last hand to his long-continued and well-laboured 


* An Assistant had been engaged by myself for several successive years, whose chief task was to write labels and lay 
down the specimens in the arranged cabinets, during eight hours of each day. But in the summer of 1853 I had to pay him 
an additional sum for extra labour, as he was frequently employed in the Museum more than twelve hours a day: and 
during the same summer I had frequent bills to pay to the Artist for long-continued work done at extra hours. Meanwhile 
Professor M°Coy was employed upon the Collection, not only during long hours of the day, but frequently during late hours 
of the night. 
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work; and if there be any blame for a further delay, he is not a sharer in it, and it must 
rest entirely with myself. 

After a joint tour of fourteen days through a part of South Wales, we parted, 
never I fear to meet again. My health, which had been wretched all the preceding spring, 
still continued in a state which made sedentary labour almost insufferable; and I did 
not come back to my academical residence till near the end of October last. At that 
time my friend J. Carter, Esq. (the Cambridge Secretary of the Palzontographical Society,) 
was employed in drawing up an Index of the fossils described in this work. This Index 
had a frequent revision, and required much time for its completion; but it was finished 
before the end of the Academic Term, and is now printed. For this kind assistance, 
which confers a great additional value upon the “Detailed Systematic Description of 
the Cambridge Palzozoic Fossils,” I am happy to record my warmest thanks. 

The previous historical sketch is my best and only apology for a long delay in 
the publication of this work, against which some of my geological friends, not without 
apparent reason, have more than once complained. But I have another reason for 
making these statements. Since 1849, Paleontology has made a rapid progress; and 
many excellent works have appeared on the Paleozoic Fauna both of Europe and 
America. A mere comparison of the dates of publication, without the explanation here 
given, might lead (and in one instance has led) to conclusions most unjust to myself, and 
injurious to my friend*. 

No other English writer has shown such a wide and accurate knowledge of Paleonto- 
logical literature, or so largely quoted from the works of those who preceded him; and this 
has been done by my friend, not from ostentation, but from an earnest wish to do full justice 
to those who had written on any of the difficult subjects which are treated of in this work. 
In the multitudinous details of the following pages, there is not, I most confidently affirm, 
one genus or species claimed by Professor M’Coy as his own to which he did not believe 
himself entitled when the pages were struck off. At the same time it is possible that, 
spite of an honest desire to do full justice to every one who had written upon the Pale- 
ozoic fossils, he may, in some rare instances, have failed from want of knowledge, and 
given his own name to a species that had been published before by another. This must 
be the almost inevitable fortune of one who writes, at great length, upon a rapidly 
progressive science; and conflicting claims of this kind, when fairly advanced, are very 
easily adjusted. 

I am certain that my friend has many times, during the progress of this Volume, made 
a sacrifice to it of the credit he might have gained by an immediate publication of his 


* J here allude to a charge insinuated against myself, as Curator of the Cambridge Museum, of want of liberality ; 
and a more severe charge against Professor M°Coy of disingenuous suppression. To both charges (published by the 
Palcontographical Society, British Fossil Corals, Part m1. 1852, pp. 150, 151) I have replied, in two papers, published in the 
Annals and Magazine of Natural History, for April and September, 1854. No satisfactory answer has been, or can be 
given to my plain statements. The original charges, if advanced as statements of fact, are put in such a form as to be 
untrue: if they are insinuated as matters of opinion, they are uncourteous and unjust. 
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new species, and new views of classification, in one of the quarterly journals of science; and 
he has shown this forbearance, again and again, contrary to my express wishes. Of this 
forbearance I will mention one instance; especially as it is connected with the greatest 
mistake, in the enumeration of fossil localities, that has been made in the following work. 

Graptolites had been found in various parts of the frontier chain of Scotland:— 
by J. Carrick Moore, Esq. in the western extremity of the chain—by the same gentleman 
and myself (1841) in some new localities farther inland—by Sir William Jardine in one 
or two localities in Dumfriesshire, which he pointed out to us in 1841—and afterwards by 
Professor Nicol in some fine quarries in the upper part of the Tweed. But in 1848, 
I found, to my great surprise, that within a circle of ten or twelve miles in diameter— 
described from a centre near Moffat—was enclosed a country abounding in great beds of 
carbonaceous and pyritous alum-slate alternating with sandstone; and that the alum- 
slates, in places without number, contained Graptolites in vast abundance. 

Many specimens were collected by my friend John Ruthven and myself, (in 1848), from 
the valleys descending from the south side of Harter Fell; from the valleys and ravines 
on both sides of Moffat Water, and especially from some ravines above the branch of the river 
which falls over the “Grey Mare’s Tail;’ from valleys north of Beatock Bridge which 
branch from the line of the rail-road; from numerous quarries, and (fruitless) openings 
in search of coal, in the country round Moffat; from various water-courses on both 
sides of the road from Moffat towards Locherby; from the water-course above Breconside, 
&e. &e. With a change of mineral type in the rock, the Graptolites gradually disappear; 
but one specimen was found in the cutting of the rail-road about two hundred yards 
above the Locherby Station. 

In conformity with the general plan of this work, all these localities would have appeared, 
each in its proper place, in the systematic description of the Graptolites, had not the specimens 
been so much damaged and mixed together in their passage to Cambridge, that their accurate 
separation became impossible. By myself they were therefore all packed together as the Grap- 
tolites of the “ Moffat group;” and under that general name the species were enumerated in 
a paper read before the British Association at Edinburgh in 1850*. 

By the greatest geographical mistake committed in the First Fasciculus the name 
Locherby has been affixed to the several species derived from the Moffat group. How 
the mistake originated is more than I can tell. None of the proof-sheets of the following 
work were revised by myself. Some of them were printed while Professor M°Coy was in 
Ireland, and others during the vacations when I was absent; and he had not visited any of 
the localities. It only remains for me to express my regret for this mistake, and to request 
the reader of those early pages of this work (p. 3 to p. 9) which contain M*Coy’s Graptolitide, 
to expunge the word Locherby wherever it occurs, and in its place to substitute the words 
Moffat group. 


* Report of the British Association for 1850, Transactions of the Sections, p. 107. 
op I 
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When Professor M:Coy had made out sixteen species of Graptolites, and arranged them 
(early in 1849) in the order in which they still remain in our Museum, they became open to 
the public. Several of those from the Moffat group were new; and I urged him more than 
once to describe and figure them for the Annals and Magazine of Natural History. But he 
refused to do so; stating that they would appear in their right place in the First Fasciculus, 
and little thinking at that time of the long delay in its publication, or of the great labour 
that awaited him before he could complete his description of the Radiata. He gave me, 
however, a revised list of the species, which was read before the British Association in 1850, 
along with my descriptive sketch of the Moffat group, and of some other portions of the 
southern chain of Scotland*. 

After that Meeting, a good series of Graptolites was collected from the Moffat group, and 
was published in the Journal of the Geological Society of London. I mention this in no wish 
to throw blame onany one. The long delay in the publication of the Cambridge work was no 
reason for arresting the progress of Geology. I have however given these facts to secure my 
friend from the risk of blame; and at the same time to prove, that in this branch of Paleonto- 
logy he had not been treading in the track of any previous observer; but rather had taken 
the lead and pointed out to others the road of discovery. Had he not published one or two 
new species, long after the time when I had urged him to publish the entire series of the 
Graptolites in our Museum, he might have lost his whole credit for the classification and 
arrangement which he had made, as before stated, in 1849. 

In the Advertisement to the Second Fasciculus (p. vii.) I have alluded to a remarkable 
muscular apparatus in Brachiopoda, the use of which in enabling the animal to open its 
shell was first discovered by Professor M’Coy; although published, in the preceding year, 
by Mr Woodward. While making this statement I did not mean to throw any blame on 
my friend Mr Woodward. He had described in the Introduction to his “Manual of Recent 
and Fossil Shells” (p. 8) the function of this peculiar apparatus; and he had done so without 
note or comment; neither claiming the discovery as his own, nor knowing, at the time, who 
had the first claim to it. In an elementary work he was not called upon to discuss such a 
point as this: and I may add, that Mr Woodward had not been in correspondence with 
Professor M‘*Coy, or seen the recent arrangements of the Cambridge Museum, or knew the 
progress of the Second Fasciculus. 

That the parenthetical sentence in the Advertisement, where Mr Woodward’s name is 
mentioned, had not been more clearly expressed I much regret. My object in writing it was 
not to throw blame on any one; but to save Professor M‘Coy from the imputation of blame, for 
having published as his own what had been published before by another. It would indeed 
have been great injustice, on my part, to have imputed any blame to Mr Woodward for not 
knowing, when he printed his “Manual,” the contents of another work which had not been 
published, and with the author of which he had not been in correspondence. This explanation 
is certainly due to my friend Mr Woodward, and I now give it at his request. 


* Transactions of the Sections, p. 103 to p. 107. 
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I may avail myself, however, of this occasion to state why I believe that Professor 
M’Coy was the original discoverer of the peculiar muscular action on a leverage supplied 
by what he calls the “entering valve,” which, in the absence of the cartilage, enabled 
the Brachiopoda to open their shells “in a manner unexampled in Lamellibranch Bivalves” 
(infra, p. 191). 

Sometime after the return of Mr Jukes to England, he presented several excellent speci- 
mens of an Australian Terebratula to our Museum. I cannot fix the date of their arrival; but 
it cannot have been later than 1848, or the early part of 1849. Very soon afterwards Professor 
M*Coy carefully examined these specimens, and found in some of them the animal structure so 
entire, and so well connected with the shell, as to demonstrate the true function of the 
peculiar muscular apparatus alluded to above. He pointed this out to myself, and afterwards 
to others (among whom I may mention Mr Hopkins); and at the same time dwelt upon its 
importance as throwing a new light on the internal and hitherto almost inexplicable structure 
of the shells of many Brachiopoda. I urged him to publish this discovery; but he refused to 
do so, and stated that it should appear in his description of the Paleozoic Brachiopoda of 
the Cambridge Museum. He never made any secret of it; and, among others, exhibited it to 
Mr Morris (the author of the Catalogue of British Fossils), than whom there is not a 
Palzontologist in England more likely to have known of the discovery, had it been already 
made by any of his friends before his yisit to Cambridge. That visit was made long before the 
publication of Mr Woodward’s “Manual.” I cannot fix its date; but I believe that it took 
place some time during the year 1849. Mr Morris had not, then, seen any explanation of this 
peculiar mechanism within the shells of Brachiopoda, or heard of it; and he requested and 
obtained a drawing of it from Professor M‘Coy, which he took back with him to London. 
Along with this drawing was, if I mistake not, a description of some new species of Oolitic 
Brachiopoda in our Museum, which the Professor had figured and prepared for the press, 
and was on the point of publishing; but he willingly gave them up to Mr Morris, who was 
at that time contemplating a general description of the British Oolitic Mollusca. 

The anatomy of Brachiopoda had long been well known from the descriptions of our 
greatest Comparative Anatomist. But Professor M‘Coy was, I believe, the first to show the 
full physiological meaning of the muscles; which are not entirely homologous in function to 
the “adductor” muscles of other bivalves: but, on the contrary, constitute, in one portion 
of the animal, an apparatus for opening the shell. The discovery of this function (however 
minute it may appear) has a bearing upon a very large and difficult section of Paleontology. 

I may here remind the reader, that no specimens are figured in this volume but such as 
illustrate species that are new; or, at least, exhibit some new character, not well brought out in 
any published work with which the Author was acquainted. But every Paleozoic species in the 
Cambridge Museum, whether known or new, is carefully described: and every locality in which 
each species has been found (so far as can be made out from the specimens in the Museum) 
is distinctly enumerated. I may add, that the duplicates are preserved, and are arranged, so far 
as possible, in their proper subordination to the typical collection. This has been done for the 
express purpose of shewing the geographical distribution of the several species, and of assisting 
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the student in drawing a right conclusion from them, so far as they have a bearing on any 
doubtful question of geological classification and nomenclature. 

Minute details, like those just noticed, involved a great amount of labour in the arrange- 
ment of the collection, as well as in the determination of the species. Such labour would 
be ill bestowed, were the details inaccurate: and some one may perhaps think that the 
geographical mistakes (above mentioned), committed within the first nine pages of this work, 
are but a bad omen for its general fidelity. Iam alone responsible for the localities; and, on 
such points, I have done my best to secure the work from error. During my friend’s labours 
in the Museum, hundreds of good single specimens have been rejected, because the labels were 
lost, or so damaged as to be of doubtful authority: and, for a like reason, the contents of 
several ponderous packing cases of fossils have been cast away as worthless, when it was found 
that the labels had perished, or the exact place from which the species were gathered had 
partly faded from my memory. In this way I have made many a stern, and I might almost 
say painful, sacrifice to the integrity of the Museum: and on this score I dare claim for it a 
credit fully equal to that of any other great collection which has been formed in England. 

Mistakes, however, there must be in a work like this, the materials of which were collected 
during a period of more than thirty years. For more than twenty years of that time there was 
no Museum for the reception and arrangement of the great additions made, every succeeding 
summer, to the University collection: and when it was at length unpacked, some parts of it had 
suffered great injury from the decomposition of pyrites*, as well as from other causes; though 
fortunately the Palseozoic portion had suffered least. A few of the cases of fossils collected 
by myself in Cumberland and Wales were sent to London for examination; and nearly all that 
were jointly collected by Mr Salter and myself in 1842 and 1843 were first unpacked in 
London and afterwards sent to Cambridge. Under such circumstances, loose labels may have 
become attached to wrong specimens, and two distinct parcels of fossils may have become 
mixed together. Causes such as these may have produced some errors in the geological 
grouping of the characteristic species, and in the localities given to them: and one 
inevitable consequence of such mistakes, should they in any instance have been made, 
would be an exaggeration of the number of species common to two distinct but contiguous 
formations. I can only say, once for all, that during the progress of this work I have 
done my best (in the way already pointed out) to secure the Museum against the conse- 
quences of such mistakes; and I confidently trust that they are very few in number. 

With the exception of the Appendix to the Second Fasciculus (which is from the 
pen of my friend and former fellow-labourer Mr Salter+) all the descriptions of the following 


* Tt may perhaps deserve remark, as a caution to collectors, that large boxes containing tertiary shells mixed with 
masses of fossiliferous clay were sent by me from Hampshire to the Museum in 1821 and 1825. It was intended that 
the masses of clay should be washed so that the minute fossils they contained might be collected on a filter. When the 
boxes were unpacked, after the erection of the Museum, the specimens they contained had become utterly worthless from 
the cause alluded to in the text. Not one of the larger shells was left entire. 

}~ There is a mistake of dates in the introductory words of Mr Salter’s Appendix. It was in the summer months of 
1842 and 1843 (and not in the summer months of 1843 and 1844) that I made a joint tour with him in North Wales. In 
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work are due, exclusively, to Professor M’'Coy; and during the first two years of his systematic 
work on the older Paleozoic fossils, he had, from myself, no clue toward an exact determi- 
nation of the geological groups of strata to which the several species were subordinate. 
Each species was determined on its own evidence, without any warp or prejudice; and I had 
learnt by past experience that this was a matter of some moment*. But when the Second 
Fasciculus was well advanced, I gave my friend that more exact and detailed classification 
of the older Palsozoic rocks which was afterwards prefixed to it as a “Tabular View.” 
(Advertisement to the Second Fasciculus, p. iii.) He then proceeded to group the species 
geologically in agreement with this scheme; and, in conclusion, he drew up (checked and 
assisted by myself on points that were local or geographical) the three lists which commence 
at p. 326 and end at p. 374 of this volume: viz. Alphabetic and Systematic Lists of all the 
Lower Palzeozoic Fossils, and an Alphabetical List of all the Localities. 

When this work was done there was no difficulty in confronting physical and fossil 
evidence, so far as the subject could be illustrated by the Cambridge collection; and in 
seeing how far the development of organic species accorded with the succession of those 
natural groups of rocks, which were indicated by my sections, and enumerated in the Tabular 
View. With one exception, the accordance was as good as we had any right to anticipate. 

This exception was found in the so-called Caradoc group; which in the sections and 
lists of the “Silurian System,” and in the Government Survey, was regarded and described 
as a group wherein the most characteristic Cambrian and Silurian types were so blended 
as to be inseparable, either on zoological or physical evidence. This I had admitted on 
such high authority, though the conclusion bore against myself; and it had never been 
my task to examine, critically and in detail, any one of the most typical of the so-called 
Lower Silurian sectionst. While under this belief, I had for several years supposed that 
there was an overlap between the Upper Cambrian and the Lower Silurian groups; and I 
had once proposed, for a part of my Upper Cambrian group, the name Cambro-Silurian, 
as an intermediate term which would include all doubtful cases, give every labourer his due, 
and secure a congruous and correct geographical nomenclature. 


1844 he made, at my request, a short tour with a view of ascertaining the relations of the undulating groups of the Rad- 
norshire mountains to the Llandeilo group of Builth, but did not arrive at a satisfactory result. At that time I was secking 
health at a German bath and not able to take the field with him. 

* T here especially refer to the fact, that in 1836 a set of Barnstaple fossils (collected by Sir R. I. Murchison and 
myself from beds which at first sight we supposed to be Caradoc sandstone) were sent to London for examination; and 
the species were, after examination, returned as “Caradoc.” Taking this as a point established, I endeavoured, in 
yain, during portions of the two following summers, to torture the Cornish and Devonian sections and fossils into an 
agreement with it. But when the truth of the Devonian sections became, at length, firmly settled, the Barnstaple fossils 
were re-examined, and proved to be all either of Devonian or Carboniferous species. How entirely Professor M°Coy was 
unacquainted with the fossil localities of North Wales, during the progress of his work in Cambridge, is obvious from 
the mistakes he has made, in reference to the place of certain fossil groups, in some of his early papers in the “ Annals and 
Magazine of Natural History.” Thus, under the name Wenlock shale, he has united the shales of Builth Bridge with the 
Llandeilo shales which are north of Builth. The same errors are, I find, repeated in a reprint (by Macmillan and Co. of 
Cambridge) of these yery valuable papers, under the title of “Contributions to British Palzontology ;” but they will be 
corrected in a list of errata. 

‘+ See the Advertisement to the First Fasciculus, and compare it with the Advertisement to the Second. 
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Fortunately, this proposition was rejected. I say fortunately, because when we 
had, in the way above mentioned, arranged the whole series of the older Paleozoic 
fossils in the Cambridge Museum geologically—putting to the best of our power every 
species (as well as every duplicate) in its proper physical group—Professor M*Coy saw in 
the successive groups of fossils no proof of that blending of the older and newer types which 
had been very confidently affirmed, and was virtually assumed in the Silurian nomenclature*. 
On the contrary, resting on the whole evidence of the Cambridge fossils, and before he had 
seen any part of the Silurian country, he asserted his conviction that there must have been 
some false grouping, or physical mistake, in the interpretation of the “Lower Silurian” 
sections, which could only be settled in the field. “If the present interpretation of the field 
sections in Siluria be right, I will,” he said, “abandon Palzontology.” 

We have since then, by short excursions made in three successive summers, put the 
previous opinion to the test; and have found that the supposed blending of the most 
characteristic Cambrian and Silurian types was a mistake arising out of a positive mis- 
interpretation of the sections; and that under the name Caradoc group, two unconnected 
and often unconformable groups had been improperly confounded. On the contrary, by 
making a break in the Palzeozoic series, where nature herself had made it, and by cutting 
off the May Hill sandstone from the Caradoc group, and by placing it at the base of the 
“Silurian Systemt,” we could bring the physical and fossil evidence of the whole Lower 
Paleozoic series into a good harmony and accordance. 

Having, in these prefatory remarks, told nearly all that I am called upon to tell, 
of the personal labours of Professor M°Coy during the progress of this work; I might 
go on at once to the corrected Tabular View of the whole British Paleozoic Series, and 
the short comment I have to make upon it. But I cannot do so without a few parting 
words of truth and good-will, which would not perhaps have been written had my friend 
been still amongst us; but which I may give with less reserve, now that he is so far 
removed from us, that I am deprived of his ever-ready help, and that we are never, I fear, 
to meet again. 

From his childhood he was a lover of natural history; and being destined for the 
medical profession, he was, in early life, initiated in the studies of human and comparative 
anatomy, which he united to that literary training, which marks the education of an English 
gentleman. Hence his knowledge, as he advanced in life, was never exclusively concen- 
trated on minute and unconnected facts; but was at once extensive and solid, well-grounded 


* When M. Barrande first communicated his account of the Bohemian fossils to the Geological Society of London, it 
appeared that the whole series might naturally be separated into two divisions in conformity with the order of superposition; 
and that between the upper and lower division there was but a very small percentage of common species. In commenting 
upon this statement, I heard it affirmed, by one of the most distinguished members of the Society, that taking the Silurian 
rocks of England collectively, there were more than sixty per cent. of species common to the upper and lower divisions! 
The statement was not contradicted; and at the time was, no doubt, believed by many who were present. 

+ The results alluded to above are described in the Journal of the Geological Society of London for 1852; and in 
the “ Philosophical Magazine” for October, November, and December, 1854. Taylor and Francis, London. 
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and philosophical. What first led him to devote so large a portion of his time to the 
fossil world I am not called upon to notice: but years before I knew his name, he had 
entered (with an ardour which has never since abated) on that great field of Paleontology 
which spreads itself into every department of organic nature; and when I first saw 
him (in 1841) he had nearly completed his volume on the Carboniferous Fossils of Ireland. 
His Irish works put him in the front rank of British palaontologists. In one respect 
however they fell short of his wishes; for, in the systematic description of each species, he 
was anxious that every known Irish locality should have been enumerated, (on the model 
afterwards happily adopted in the Cambridge work); but his suggestions on this point were 
not acted on. 

When my friend formed his first engagement with this University, he came amongst us 
young indeed in look; but, even then, a veteran in Paleontology. He was well trained 
and ready for the task he had undertaken; and far better stored with a knowledge of 
the foreign standard works on Paleontology than any man with whom I had before conversed. 
This great advantage he partly owed to his previous residence in Dublin, which gave him 
access to its public libraries; and it was an advantage which he never afterwards let slip 
during the years that he laboured in our Museum under the public library of the University. 

Great knowledge does not, however, necessarily imply great skill in the use of it; 
and of my friend’s skill in the systematic classifications and specific descriptions of the 
following work the scientific world is the only judge; and to that judge I resign it, with 
sentiments, I might almost say, of paternal interest. 

On some points I do, however, profess myself a good judge of my friend’s labours; 
because I have means of information respecting them which can hardly be possessed, to 
a like extent, by any other person. He is gifted with very acute senses, which have been 
sharpened by long-continued scientific use; and these physical qualities are combined 
with great knowledge, and so happy a memory that the species submitted to his examina- 
tion seemed hardly tess present to his eye than the kindred species about which he had 
only read. Hence his knowledge seemed to be ever at hand for immediate use when the 
occasion called for it. With this ready and productive power, he had, by a long and 
hard training, acquired a clear perception of the bearing of one part of organic nature 
upon another, and a grasp of the highest philosophical requirements of natural history. 

Nor is it wide of my present purpose, or unconnected with the credit of the following 
work to declare, after an intercourse the most fraxk and confidential, and continued, without 
a moment’s abatement of mutual good-will, for nearly eight years, that in the list of those 
whom I have rejoiced to call my friends there has not been one more single-minded, more 
truth-loving and honourable, than Professor M'Coy. To say that he was indifferent to his 
scientific reputation would not be true, and if true would be very little to his credit; but 
upon this I would dare to stake my credit and happiness among my friends, that he has 
never sought for honour by taking to himself one atom of credit which was due to another 
son of science. 
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With all my friend’s other good qualities he might have been a comparatively unpro- 
ductive labourer, had he not been gifted with a constitutional power of enduring long- 
continued application which has seldom had its match. Whatever may be the merits of 
the following work, it is one of enormous labour. Every part of it has been well 
considered, and none of its pages have been struck off without patient thought and study. 
Hence the specific descriptions (apart from questions of classification about which our 
best naturalists may differ, and upon which I do not presume to offer an opinion), are at 
once condensed and full, and have a clearness which is almost unrivalled. They are put 
before the Palzontologist with a precision like that of a geometrical demonstration; and 
while he reads them (whatever may be his own views), he cannot doubt about the author's 
meaning, the real character of his species, or the grounds on which his scheme of arrange- 
ment rests. 

Willingly then, for such reasons as have now been very plainly stated, I repeat some 
of the words of the Cambridge University Commission in their Report on the Wood- 
wardian Museum; and conclude—“that the self-devotion and untired zeal with which 
Professor M‘Coy gave himself to his great task in the Museum, and the skill with which 
he has carried out its details, are far above all common praise, and entitle him to the 
enduring gratitude of the University.” 


Grounds of Geological Nomenclature—Tabular View of the Primary or Paleozoic System 
of England and Wales—Three principal Divisions,—Lower, Middle, and Upper— 
General conclusions. 


Tue following remarks, chiefly copied from a paper published in the Philosophicai 
Magazine for October and November 1854+, may serve as an Introduction to the subjoined 
Tabular View of the British Paleozoic rocks. No metamorphic groups are enumerated; as 
they are essentially azoic, and often of very doubtful age. The triple division of our whole 
series of fossil-bearing rocks into Primary, Secondary, and Tertiary, may still be conve- 
niently retained; and, when these three divisions are described with reference to their organic 
types, they have been respectively defined by the terms Palwozoic, Mesozoic, and Cenozoic. 
To each of the three great divisions I would, on paleontological grounds, give the name of 
System. Thus, in the following corrected Tabular View, all the Palzeozoic rocks, from the 
oldest Cambrian to the Permian inclusive, are described as forming parts of one system— 
the Paleozoic. This extended application of the word system is an innovation on a nomen- 
clature now in common use; but it was suggested by myself fourteen years since, for the 
express purpose of avoiding what I thought an unphilosophical use of the word system, 


* Report of the Cambridge Commission, page 122: and Evidence subjoined to it, p. 118. 
+ Messrs Taylor and Francis, London. 
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as applied to the subdivisions of the Palaeozoic rocks—such as Carboniferous, Devonian, 
Silurian, &c.; and since then I have repeatedly used the word system in this extended 
sense, and recommended its adoption®. Strictly speaking, all organic types, of whatever date, 
belong to one great Systema Nature. ad this not been true, paleontology could never 
have risen into a science. Still there is such a great organic interval between the /lora 
and Fauna of the Primary and Secondary groups, that we may conveniently, and without 
any risk of error, describe each of them as belonging to a separate organic system. A single 
glance convinces us that the /awna of the Secondary period greatly differs from that of the 
Primary or Palzozoic. But the case is widely different in comparing the organic types of 
the subdivisions of the Paleozoic rocks. Both physically and palzontologically, we find a 
great difficulty in drawing fixed lines between these subdivisions; nor at this moment are 
geologists in all cases agreed as to the true places where such lines should be drawn. 

Not only have the Palsozoic rocks a peculiar organic type, but there are several 
species which run through nearly all the subordinate groups; and seem, therefore, to unite 
them into one Paleozoic System. For example, Mavosites alveolaris, and Ff. Gothlandica, 
Stenopora fibrosa, Spirigerina reticularis, and Leptagonia depressa are all found in the Bala 
group; yet three of them rise into the Devonian series, and the remaining two rise into the 
Carboniferous. And this list of common species might, I doubt not, be considerably increased. 
There is, then, no incongruity, and certainly no risk of error, in applying the term System to 
all the Paleozoic rocks; while there is some incongruity, and (as we know from experience) 
a great risk of error, in applying the definite term System to the great subdivisions of the 
Paleeozic rocks, such as the Carboniferous, Devonian, and Silurian. The use of the word 
Series, in describing the subdivisions of the Paleozoic System, is by no means an innovation; 
but is, on the contrary, a return to the language formerly in very common use among the 
members of the Geological Society; as any one may see on turning over the pages of their 
early Volumes. 

Among the most exact continental writers, the word Terrain is used for collective, and 
sometimes imperfectly-defined, groups of rocks; while the word Systeme is applied to the 
subordinate and well-defined groups, whether natural or artificial. This sense of the word 
system is consistent and philosophical, and can seldom lead to mistakes of interpretation. In 
England we have no technical word corresponding to Terrain, though the word Country might 
perhaps be used to supply the want; and the word System has frequently been used by us 
in a loose and ill-defined sense; sometimes being applied to certain well-defined groups, on 
evidence partly physical and partly paleontological; sometimes to utterly undefined groups, 
on evidence purely paleontological. And hence has been introduced an incongruous nomen- 
clature, which is sometimes geographical, sometimes paleontological, and sometimes neither 
geographical nor paleontological. By adopting a definite nomenclature, before we are well 
acquainted with the physical and palzontological phenomena on which it must ultimately 


* For example, Proceedings of the Geological Society, Vol. 1V. June, 1843, p, 221. 
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rest, we inevitably retard the progress of geology, and damage its scientific language. For no 
one who has prematurely adopted a definite nomenclature is ever very willing to change it; 
and it is notorious, that men are far more ready to distort new facts so as to fit them to an 
accepted nomenclature, than to modify and improve their nomenclature so that it may meet 
the demands of advancing knowledge. 

The rocks of England are now so well known, that a pretty good classification of them 
(from the oldest Cambrian to the newest Tertiary) might, with a few exceptions, be made on 
physical evidence alone. In like manner (so soon as the long succession of physical groups is 
known and the paleontological evidence has been put in co-ordination with it), an approxi- 
mate classification of the whole English series might be made on purely paleontological 
evidence. One would represent a vast succession of physical conditions—the other a similar 
succession of organic types; and each might have its appropriate nomenclature. Nature 
has been so true to her workmanship, that the two would, with a few exceptions, run 
harmoniously together. But in the actual state of our information, we have done well con- 
stantly to use both kinds of evidence (physical and palzeontological); and on both together 
has our best, and our only consistent and secure nomenclature been founded. If it be true 
that experienced geologists have sometimes, from the neglect of paleontology, blundered in 
the arrangement of the physical groups; it is equally true, that very expert paleontologists, 
from some mistake of arrangement among the physical groups, have sometimes blundered in 
their paleontology. The double kind of evidence, above described, has seldom been lost 
sight of with impunity. 

We have, within a few years, had an excellent illustration of the combined value of physical 
and fossil evidence, in the definition of our oldest Tertiary groups, and in the determination of 
their nomenclature by Mr Prestwich; and principles precisely similar have led to a good 
geographical nomenclature of the great subdivisions of our whole Paleozoic System. So far 
as our Paleozoic nomenclature is good, and fitted to endure, it has been grounded both on 
physical and paleontological evidence. So far as it is inadequate or erroneous, it has either 
been derived from sections which were misinterpreted, or from a positive desertion of those 
principles of combined evidence from which the good and enduring parts of our Paleozoic 
nomenclature are derived. 

From the same combined principles of evidence, I have given (in the following corrected 
Tabular View) what I believe a true geographical nomenclature of the oldest British Paleozoic 
groups. It may not be the most scientific, and it may hereafter be superseded by something 
better: but it is a nomenclature well suited to the present condition of our knowledge; and 
it exactly falls in with, and gives us the true physical base of, all those groups which have, 
on the very same principles, been well established in the “Silurian System.” In every case 
where this kind of nomenclature has led to a geographical incongruity, we may rest assured 
that such incongruity is not the fault of nature’s workmanship, but has sprung from some 
misapplication of our principles of classification, or some great mistake in our assumed 
succession of the physical groups. 
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I. Lower Paleozoic Division, representing the Cambrian and Silurian Series in 
ascending groups. 


a. Longmynd slates, &e. 
1, Longmynd and Bangor group f b. Llanberris slates ; ; alternations of roofing-slates and grits. 
(Pave Gemoun) ant Harlech grits; sometimes approaching a conglomerate form. 
a. Lingula flags. 
Se 6. Tremadoe slates. 
2. ¥ po rel is c. Arenig slates and porphyries; Festiniog slates; slates, flags, and 
igi eambean) grits; indefinite alternations of porphyry and trap-shale: one irre- 
gular band of limestone near the top of the group. Thickness great. 


. Lower Bala rocks. (1) A great zone of dark and sometimes 
earthy slate. (2) A great series of slates, flags, and grits, 
ascending to the Bala limestone. 

6. Upper Bala rocks. Under this term are included —(1) the Bala and 
| Hirnant limestone and the Llandeilo calcareous flag—(2) Flag- 
| stones, slates, calcareous beds, and shelly sandstones of Caer 
| Caradoc. The whole series ending, in North Wales, with slate 
l 


Cambrian Series. 


3. Bala group 
(Upper Cambrian) 


and flagstone; and, in South Wales, with slates, grits, and 
coarse conglomerates. The group of very great thickness. 
Immediately above these three groups there is a great change of physical conditions. 
The most characteristic and abundant of the older organic types disappear, and new types 
take their place. The sections are usually broken and discontinuous; and the upper (or 
Silurian) groups sometimes overlap the lower (or Cambrian) groups unconformably. Here, 
therefore, (to adopt a language in common use), we have the commencement of a new System. 
Without counting the vast thickness of the Longmynd slates, the thickness of the Cambrian 
Series, where well developed, is, I think, more than 25,000 feet. 


Lower Paleozoic Division continued. 


. May Hill sandstone ; Pentamerus (or Norbury) limestone. 


a 
1. Wenlock group. 6. Woolhope (or Lower Wenlock) limestone. 
c 


g . Wenlock shale. 

D ne Upper (or great) Wenlock limestone. 
a (a. Lower Ludlow rock. 

3 2. Ludlow group..... | 6. Aymestry limestone. 

2) ¢. Upper Ludlow rock. 


d, Tilestone. 
The aggregate thickness of the series about 5000 * feet ? 


* IT obtain this number from an estimate of the thickness of the “Upper Silurian” rocks, by Dr Fitton, added to 
the thickness of the May Hill sandstone, as given by Professor Phillips. Aggregates of this kind are frequently too 
great. For, as a general rule, where one of a set of connected groups rises above the average thickness, another group 
will probably descend below it. For example. The Woolhope limestone of Presteign is a noble rock, but the Wenlock 
limestone is there quite degenerate. At Wenlock the limestone forms a grand terrace, but the Aymestry limestone has 
almost vanished. At Leintwardine the Aymestry limestone is a grand rock, but the Wenlock limestone is degenerate. 
Many other examples might be quoted. 
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The introduction of the May Hill sandstone as a part of the Wenlock group is the only 
important change I have made in the corresponding portion of the “Tabular View” which is 
prefixed to the “Second Fasciculus of the Cambridge Paleozoic Fossils.” It gives a true 
physical and paleontological base to the Silurian Series: and assuredly there is not (under 
this arrangement) any such thing in nature as a “Middle Silurian Group,” which inseparably 
links together the Cambrian and Silurian Series, and makes them into one System. The 
May Hill subgroup is not unfrequently discordant to the older groups, on which it rests; and 
its fossils unite it unequivocally to the Wenlock group. It must therefore, both on physical 
and paleontological evidence, be cut off from the shelly sandstone of Caer Caradoc and Horderly; 
to which it is discordant in position, and with which its paleeontological relations are not com- 
parably so near as to the Wenlock Group. It is in fact, as now given in the Table, an integral 
portion of the Wenlock group. 


Lower Paleozoic Division as developed in the Cumbrian mountains of the North 
f England. 


( A group of vast thickness, and probably admitting of several subdivisions. 
iia Gidddaw slate In some of its upper beds a few graptolites and fucoids have been found. 
(Lower Cumbrian) .. Generally it is without a trace ot fossils. Near the Granite of Skiddaw 
Forest entirely metamorphic. It is the supposed equivalent of the Long- 
mynd slate (1 a) of the Cambrian series. 

A group of enormous thickness, composed of alternating masses of slate, 
sandstone, porphyry. porphyritic conglomerate, trap-shale, &e. &e. It 
forms no passage into the Skiddaw slate, and is sometimes separated from 
it by trappean conglomerates. The conglomerates become attenuated, and 


2. Chloritic slate and por- pass into trap-shales (schaalstein) ; and the shales pass into roofing-slate. 
phyry The alternations are innumerable. The great deposits of slate are good 
(Middle Cumbrian) . mineral equivalents of the Llanberris and Festiniog slates. The group 


seems to pass, at one extremity, into the calcareous slates of the Coniston 
group ; and (when taken collectively) may be considered as the equivalent 
of all that part of the Cambrian series which extends from the Llanberris 
and Bangor slates to the Lower Bala rocks inclusive. 
3. Coniston group a. Coniston limestone and calcareous slate. 
(Upper Cumbrian) . (6. Flagstone; generally calcareous*. 


Equivalents of the Cambrian Series. 
pa 


* While the May Hill sandstone was confounded with the Caradoc group, and the Coniston limestone and flagstone 
were confounded with the Caradoc sandstone and Wenlock shale, the Coniston grits appeared to be quite anomalous 
among the true Silurian groups: but now that these grits have found their right place, the anomaly ceases altogether. 
They produce a remarkable impress on the physical features of the Silurian country of the North of England; and spite 
of their general sterility, they make a noble exhibition of the May Hill sandstone, and thus form the natural base of the 
Silurian series of the Cumbrian mountains. 

There neyer was any real difficulty in the natural succession of the physical groups of Cumberland and Westmore- 
land; and I could have described this succession, in 1824, as well as, perhaps better than, it is given in this Tabular 
View. The only subsequent difficulty was in attempting to put the successive groups into co-ordination with those of 
Wales and Siluria; and so long as the sections, the fossil lists, and the nomenclature of the “ Lower Silurian” rocks were 
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The Coniston limestone appears to be the exact equivalent of the Bala limestone both in 
its mineral type and in its group of fossils; and the Coniston flagstone seems to represent 
(in a very degenerate form) the slate, flags, grits, shelly sandstones, and coarse conglomerates 
which in North and South Wales overlie the Bala limestone and the Llandeilo calcareous 
flagstone. 


( A thick group composed of hard siliceous sandstone, in some places of very 
“ coarse texture, and passing into a conglomerate form. It is very sterile of 
fossils, and the few which have been found give no decisive evidence as to 
its epoch. Without any obvious discordance of position it marks the com- 
mencement of a great change of mineralogical type; and immediately above 
it we find the commencement of a newer Fauna. It much resembles the 
sterile portions of the May Hill sandstone, and it appears to have the same 
place in the general series. 
‘a. Lower Ireleth slate ; coarse, and seldom applied to use as roofing-slate. 
b. 
C: 
d 
(@ 
b. 


1. Coniston grits ..... J 


Treleth limestone ; concretionary and discontinuous; a few very obscure 
fossils. 

Upper Ireleth slate. Many subordinate beds of grit, and many alterna- 
tions ; largely quarried. 

Coarse slate and grit ; seldom quarried for roofing-slate *. 

A great group of flags, grits, &c.; beds without good transverse cleavage. 
North side of Kendal Fell and Valley of the Kent. Fossils abundant ; 
prevailing type Lower Ludlow. 

Grit, sometimes in thick beds, and of coarse texture ; flagstone; bands of 
coarse slate, generally without transverse cleavage ; fossils in certain 
beds abundant, and of the Upper Ludlow type. The moors S. E. of Kendal. 

c. Tilestone, resembling that described in the “Silurian System ;” fossils 

abundant, and of the Upper Ludlow type. 


2. Treleth slate-group of 
great thickness* .. . 


Equivalents of Silurian Series. 


3., Kendal group ..... 


Collectively, the above series (from the Coniston grits to the Kendal group inclusive) is of 
very great thickness; yet, being almost without any subordinate beds of limestone, it is not so 
prolific of fossils as the corresponding groups in Siluria. 


There are in the Woodwardian Museum, I believe, 166 ascertained species collected 
from the groups between the Skiddaw slate and the Tilestone inclusive; and when these species 
are divided into tivo groups—the upper representing all the known fossil species down to the 
base of the Coniston grits, and the Jower, all the known species below the Coniston grits—the 
two groups are found to have but five species in common. In other words, between the Cambrian 
and Silurian series in the North of England, there are not more than about three per cent. 


taken as a key, the confusion among the groups was inexplicable; simply because the key was false to nature. But the 
moment the so-called “Silurian key” was thrown aside, the Coniston limestone naturally fell into the place I had first 
given to it. It became the equivalent of the Bala limestone; and the whole succession became, once more, perfectly 
natural, both on physical and palzontological grounds. 

* The Ireleth slate-group is spread over a wide extent of country, and is of great thickness, and its fossils, though 
generally rare, are of the Wenlock type. In the sub-group (d) some of the fossils seem to belong rather to the Ludlow 
rocks; among which the Hemithyris navicula is in great abundance. This sub-group seems to pass into, and to be blended 
with, the sub-group (a) of the higher, or Kendal, group. 
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of common species, and some of those belong to types which are not confined to the Lower 
Palzozoiec Division. 

The whole Silurian Series of Westmoreland is overlaid by unconformable and discon- 
tinuous masses of red conglomerate ; generally of very coarse structure, but sometimes passing 
into red sandstone. These masses are the degenerate representatives of the Old Red sandstone. 
Among the imbedded pebbles we find both Cambrian and Silurian fossils; and on the upper 
surface of the older rocks (whether Cambrian or Silurian) on which the conglomerates rest, 
are remarkable examples of mechanical abrasion. 


Il. Middle Paleozoic Division. 


Devonian Series or Old Red Sandstone. 
(1) In Herefordshire and South Wales. 


i) Cornstones croup). oi ererets «le -ley ire Cephalaspis, &e. 
2. Red sandstone and conglomerate . . . Holoptychius, &e. 
The aggregate thickness eight or nine thousand feet. 


(2) In Devonshire and Corniall. 


_ 


. Liskeard or Ashburton group. 
-a. Great Devon limestone. 
J 6. Caleareous slates. 
le Coarse red sandstone and flagstone. 
j Coarse roofing slates and quartzites; ending in North Devon, with beds of red, 
3. Dartmouth slate group . \ green, and variegated sandstone; analogous structure in South Devon. 


bo 


. Plymouth group ..... 


ns 


. Petherwin (or Barnsta- ; a. Marwood sandstone, 
ple) seroupeeien)seretet: | 6. Petherwin slate and C/ymenia limestone ; Calcareous slates of Barnstaple. 


The aggregate thickness of this series is very great, but is not computed. 


In Devon and Cornwall the above series has no base; and we are without any evidence 
as to the beds which are below the lowest Devonian group. Hence there is much uncertainty 
in the co-ordination of the series of Herefordshire with that of Devon and Cornwall: for the 
Herefordshire cornstone has characteristic Fishes without characteristic Shells and Corals; 
while the Devonshire and Cornish series has characteristic shells and corals, but is without 
fishes. 

In a former scheme* the Liskeard and Plymouth groups were united; but they may, 
I think, be conveniently separated. The Herefordshire fish-beds (Cornstone) I had formerly 
placed over the Plymouth group, on the understanding that certain supposed Fish-beds of 
Cornwall were probably of the age of the Dartmouth group. But the Cornish Fish-beds 


* Advertisement to the Second Fasciculus of the Cambridge Paleozoic Fossils. 
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having now disappeared from the sections, I think it much the safest plan to place the 
Cornstone group below all the groups of Devonshire; especially as it seems in some places 
to pass downwards into the Tilestone of the Ludlow group, and therefore appears to give us 
(what we do not find in Devon and Cornwall) a base to the Devonian series. On this 
hypothesis we might arrange the Devonian series of Herefordshire and the sub-groups of 
the Silurian series in a regularly ascending and unbroken numerical order; but the numerical 
series would be defective in its last term. The phznomena in Scotland seem however to 
be adverse to this hypothesis. 

The Petherwin (or Barnstaple) group is provisionally arranged in the Devonian series. 
Physically, it is best connected with the older groups of Devonshire and Cornwall; but 
palewontologically, it is perhaps better connected with the rocks of the Upper Paleozoic 
division®. Here, therefore, there seems to be a continuous ascending order of deposits, and 
a passage from the Devonian series to the Carboniferous. 


(8) Devonian Series of Scotland. 


Grand as is the development of the Old Red sandstone of Herefordshire, it dwindles into 
insignificance when compared with the rocks which pass under the same name in Scotland. 


They are divided by Miller as follows :— 


1. Great conglomerate and red sandstone. 
2. Bituminous schists—Dipterus, Pterichthys, Coccosteus, &e. 
Red and variegated sandstone. 

These three groups make up the “lower formation” of Miller, and are well seen in Caithness. 
J 4. Gray sandstone, earthy slates, &c. This is the “middle formation” of Miller, and contains a 

peculiar group of fishes, Cephalaspis, &e. 
5. Red sandstone and conglomerate. 
| 6. Impure concretionary limestone. 
7. Yellow siliceous sandstone. 
The last three, called by Miller the ‘‘ upper formation,” are characterized by Holoptychius, &c. 


oo 


Devonian Series. 


This vast North-British series has no true paleontological base; but its “upper for- 
mation” seems to graduate into the Carboniferous series. 

Its lower groups have no known representatives in the Old Red sandstone of Herefordshire, 
and cannot (with our present information) be drawn into a close and unequivocal comparison 
with the “7%lestone” and Fish-beds of the Ludlow rock. But its “middle and upper formation’ 
seem to be represented, though imperfectly, by the “cornstone” and overlying conglomerates, 
&c. of Herefordshire. From this also it seems to follow, that the upper part of the Old Red 
sandstone of Herefordshire is defective in its development; and the conglomerate form of 


> 


* This question is discussed in a paper on the Slate Rocks of Deyon and Cornwall, Quarterly Journal of Geol. Soc. 
Vol. yin. 1852. 
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its upper beds appears to sanction the conclusion. If this conclusion be received, it will 
follow that the Devonian series of Herefordshire is defective at its upper extremity, while 
the same series in Devon and Cornwall is defective at its base. 

But if we take the Devonian series of Scotland as our type, a still more remarkable 
conclusion seems to follow: viz. that the Devonian series of Herefordshire (spite of its 
apparent passage into the Tilestone) is also defective at its base. For we have little or 
nothing in Herefordshire to match the first three great groups, or “lower formation,” of 
Miller. May we not, however, suppose that this “lower formation” actually descends below 
the Old Red Sandstone of England, and is on the parallel of the Tilestone and Fish-beds 
of the “Silurian System” ? 


Ill. Upper Palewozoie Division including the Carboniferous and Permian rocks. 


{1. Great scar-limestone: coal-field of the basin of the Tweed, and lower coal-field of Scotland. Under 
this group may, perhaps, be finally arranged the ‘“ Carboniferous slates” of Ireland, and also the 
Marwood and Petherwin groups above mentioned. The coal-field of the Tweed appears to include 
| the ‘great scar-limestone” of Derbyshire and Yorkshire, and even to descend below it. 
2. ‘* Limestone shale” of Derbyshire, ‘ Yordale series” of Phillips. 
; 3, Mill-stone grit. A deposit variable in structure and thickness; seldom entirely wanting; in York- 
shire, a complicated group of great thickness, and containing beds of coal. 
4, Great upper coal-field of England, to be divided into two or three sub-groups. 


Carboniferous Series. 


Upper Division continued. 


1. Coarse red sandstone and conglomerate, generally unconformable to the Carboniferous strata. It 
contains (though rarely) true Carboniferous fossils (Lepidodendra, Stigmarie, &c.), which may, 

| perhaps, have been drifted mechanically out of the contiguous coal-fields into this coarse, overlying 
Permian sandstone. 

2. Marl-slate, and thin bedded compact limestone; a few impressions of Plants; shells of Palzeozoic 
genera—Producta, Spirifer ; some Lamellibranchiata ; many impressions of Fishes—Palconiscus, 
Platysomus, Pygopterus, Acrolepis, &c. 

3. Magnesian limestone, in some parts of the north of England of great thickness, and most complicated 
structure: e.g. rarely a crystalline dolomite, compact, cellular, earthy, brecciated, globular, oolitic, 
&e., occasionally with organic remains—Producta, Spirifer ; several Lamellibranchiata ; Synocladia 
Fenestella, &c. 

Red gypseous marls, very slightly saliferous. 
Thin-bedded gray limestone, sometimes cellular and dolomitic. A few traces of bivalves, &e. 


Red gypseous marls. The above series is overlaid by the great red and variegated sandstone which 
forms the base of the Trias. 


Permian, or Dolomitic, Series. 


CORE a 


— 


The preceding six groups are derived from the sections of Yorkshire and Durham, where 
the series is best developed. It is evident from the description of these groups, as well 
as from their general want of conformity to the Carboniferous groups, that the Permian 
series of England is physically more nearly connected with the Triassic than with the 
Palxozoic rocks. But its fossils (even without including the undoubted Carboniferous 
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plants which have been found in the first group) are of a decided Paleozoic type—a 
fact which greatly astonished me when I examined the Magnesian limestone groups more 
than thirty years since. If we adopt the term Permian, as a general designation of the 
series, it must be done with proper limitations derived from the English types. For to 
class under the Paleozoic name, Permian, the red sandstone of St Bees’ Head, or the 
great Red Sandstone of central England, would, I think, be perfectly erroneous. It would 
be the sacrifice of a natural and well-established sequence of the British deposits to the 
consistency of a newly adopted foreign name. On this account we have, I think, been 
premature in using the term Permian to define a British series, which appears not to be 
quite co-ordinate with the Permian series of Russia. The English type is in fact better, 
for the purpose of European comparison, than the Russian; and where we have a good 
and unambiguous English type it is an injurious anomaly, in the present condition of our 
nomenclature, to introduce a foreign name into the English series*. 

In the south of England the whole series is sometimes represented by a mass of con- 
glomerate. In central England, Warwickshire, &e. it is represented by a coarse red sandstone, 
some beds of which become calcareous; and the whole group is conformable to, and appears to 
pass into, the coal-measures. About the commencement of the Triassic period, these Permian 
sandstones underwent contortions along with the coal-strata; in consequence of which we see, 
in Warwickshire, the upper Triassic groups resting discordantly upon the inclined beds of these 
sandstones. 

In conclusion we may remark,— 

1. That it is not in all cases an easy matter to draw a clear line between this series and 
the carboniferous. Thus Mr W. Smith, in his old geological map of Yorkshire, considers the 
lowest group (No. 5) as one of the coal-measures. The series most frequently commences with 
a discordancy of position and a co-ordinate change of organic types. With limited exceptions, 
the fora and fauna of the Permian groups differ from those of the Carboniferous period. 

2. The several groups of the series admit of a very close comparison with the Rothe- 
todte-liegende, the Kupfer Schiefer, and the Zechstein, &c. of Germany. 


* The present nomenclature of the British groups, from the oldest Paleozoic to the newest Tertiary, is essentially 
geographic and local. The Pomfret Series would be a far better, and a far less ambiguous name for the English dolomitic 
series than the name Permian. The name Pomfret series (or system) would moreover connect the nomenclature with that of 
Mr W. Smith, as recorded in his old map of Yorkshire 1821. We have, however, done right in adopting one foreign designa- 
tion, Zrias; because in that part of the general series the English type is singularly defective. 


*,* The previous part of the Introduction was commenced before the expiration of the past year, and some of it has 
been standing several months in type. What follows may be regarded as a Postscript to the Introduction. A long 
continued indisposition has prevented the Author from resuming what remained of his task before the time indicated below. 
Had he been in better health, he could easily haye completed the Introduction in the course of a few days. 


Trinity Cottece, March 2, 1855. 
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General Conclusions. 


On casting an eye over the above short Synopsis, or Tabular View, of the whole Pale- 
ozoic series, several conclusions seem to force themselves on any well-informed reader: and 
I will enumerate them here, though they involve a partial repetition of what has been stated 
above. A more detailed discussion of them will, I hope, before long form the subject of 
another Essay. 

First. There is a frequent difficulty in separating the collective groups, such as the 
Cambrian, Silurian, Devonian, &c., by well-defined lines of demarcation: and this difficulty is 
very little affected by our nomenclature; for it obviously remains the same, by whatever names 
we describe these collective groups. But the Cambrian Series is now, physically and palzeonto- 
logically, well separated from the Silurian by the intervention of the May Hill Sandstone. 
Commencing with the May Hill group there is a sudden change of mineral type, and an 
obvious physical break, sometimes marked by a change of strike and clear discordancy of 
position ; and along with these changes there is also a sudden (and almost complete) sup- 
pression of the most abundant and characteristic of the older organic types. So far as 
regards the evidence supplied by Wales, and the bordering English counties, and by the north 
of England, the question respecting this line of demarcation is, I think, perfectly set at rest: 
nor does there appear to be anything in the development of the older Paleozoic series of the 
continents of Europe or America which is opposed to this conclusion. 

Secondly. The Silurian groups, from the May Hill (or Wenlock) sandstone to the upper 
Ludlow rocks inclusive, are by no means so well separated from the Old Red sandstone (or 
Devonian rocks) of Herefordshire and South Wales. The Old Red sandstone was subdivided 
by Buckland and Conybeare into the Tilestone group, the Cornstone group, and the Red Sand- 
stone and conglomerate group; and this triple division, with many new and important addi- 
tional details, was adopted in the “Silurian System.” Chiefly on the combined physical and 
fossil evidence supplied by the corresponding groups of Westmoreland, this triple division of 
the Old Red sandstone was afterwards abandoned. The Tilestone was struck off from the 
Devonian series, and placed at the top of the Silurian. There is, therefore, in the typical 
Silurian country such a graduation or passage between the Silurian and Devonian groups as 
to place a physical difficulty in our way when we attempt to draw a line between them. 
This line, as it is drawn at present, might, however, be considered as very well fixed and 
determined, were it not for the enormous development of the Old Red sandstone of Scot- 
land, which (as before hinted) seems to descend below the base line of the Devonian series of 
Siluria. And when we bear in mind that Fishes begin first to appear in the Upper Silurian 
groups, and become eminently characteristic of the Devonian, we seem (through this Verte- 
brate Class of the Animal Kingdom) to make out a nearer connexion between the Silurian 
and Devonian groups that was at one time imagined. 

I am here discussing no evidence but what is supplied by British rocks; and assuredly 
the classification of British rocks should, in the first instance, be based on British evidence. 
But I may remark, by the way, that the lower Devonian groups of the continent (e. g. those 
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of the Rhenish provinces) seem to run into an intimate union with the Silurian. Hence it 
appears to me by no means improbable that we may be hereafter induced (provided we 
continue to separate the whole Palzeozoic System, as in the Tabular View, into three primary 
Divisions) to place the Silurian Series not in the Lower, but along with the Devonian Series 
in the Middle Division of Paleozoic rocks. I only throw this out as a mere hypothesis; and 
if it be hereafter adopted, it must be on a wider base of evidence than is at present supplied 
by the Palzeozoic System of England. 

Thirdly. Though the Devonian Series, of the Herefordshire type, seems to pass down- 
wards into the Upper Silurian groups, it does not appear to pass upwards into the Carbon- 
iferous. There is generally a paleontological and physical gap between them, which is in 
many places obscurely indicated by the Upper Conglomerates of the Old Red sandstone. - 
Now this gap is, if I mistake not, filled up by by the higher Devonian groups in Cornwall 
and Devonshire. In those counties, when we draw a line between the Devonian and Car- 
boniferous rocks, we find the physical and paleontological evidence in positive conflict. For if 
we go on the single principle of counting species, the Petherwin and Barnstaple groups (as was, 
I believe, first pointed out by Mr Griffith on the specific determinations of Professor M°Coy) 
must be packed with the Carboniferous Series. But in so doing we deprive of all importance 
a grand group of dark slates and flags, which seem to have been laid down by nature’s hand 
as the true and continuous base of the great Culm-trough of Devonshire and Cornwall. Nor 
is this all. The Petherwin and Barnstaple groups, along with many true Carboniferous types, 
contain several genera and species which have not hitherto been considered as Carbon- 
iferous. In such a case as this we may strike a balance in the conflicting weight of evidence 
offered by the groups, by giving them an undefined margin, and by adopting a provisional 
nomenclature *. 

Fourthly. There is in like manner, in some localities, a great difficulty in drawing the 
demarcation between the Carboniferous and Permian Series. This difficulty was acknow- 
ledged by Smith in his old Geological Map of Yorkshire, in which he classed the * Lower 
Red Sandstone” (or Permian Sandstone of a more modern nomenclature) as one of the coal- 
measures. The difficulty was also fairly stated by myself in a paper (founded on independent 
observations made in 1821, 1822, and 1823) published in the “ Transactions of the Geological 


* The case of the Old Red sandstone of the North of England has not been prominently noticed. It generally 
appears (as above stated) in the form of a very coarse conglomerate, which, if I mistake not, represents only the wpper part 
of the Devonian series. In following the base of the Carboniferous rocks (as they wind round the Cumbrian mountains) 
we in several places find them underlaid by a coarse red conglomerate, and in a few places both by red conglomerate and 
red sandstone. In the latter case (e.g. in the neighbourhood of Shap Wells) the beds of red sandstone are perfectly 
parallel to the overlying beds of the Great Scar-limestone. Nor is this all. Beds of red sandstone, of an identical mineral 
type, alternate, in thick masses, with the beds of the Great Scar-limestone; as may be seen in several places in the fine 
sections between Ravenstone Dale and Shap, and thence into Cumberland. In all such cases there is obviously an intimate 
union between the Old Red and the Carboniferous series—a fact which seems to sanction the opinion that the Old Red 
conglomerates of the North of England represent only the upper part of the Devonian series. 

+ A work not without some errors, but of very great merit considering the early date of its publication (1821). 
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Society*;” in which, on physical grounds, I classed the Magnesian limestone (now called 
Permian Series) with the New Red sandstone (now Triassic) Series; while on paleontological 
grounds it was far more nearly connected with the Carboniferous. 

Nor did the progress of discovery remove this difficulty: for near Whitehaven many 
true Carboniferous fossil plants have been found in the Permian sandstone which underlies 
the Magnesian limestone; and similar fossils have also, I believe, been found in the Permian 
Sandstone of Yorkshire. 

Again, as a prevailing rule, both in the northern and south-western English counties, 
the Permian groups (as before stated) are unconformable to the Carboniferous. But in 
central England this rule fails. Thus, in the coal-fields north of Coventry there is a fine 
Permian sandstone which is perfectly conformable to the coal-strata, partakes of their acci- 
dents, and appears to pass into themt. On the contrary, it is overlaid discordantly by the 
gypseous marls, sandstones, &c. of the Triassic group. 

Fifthly. There is a similar difficulty in drawing a fixed line of demarcation between 
the Permian and Triassic groups. In Yorkshire, where the Permian Series is most perfectly 
developed, its upper beds are parallel to, and (through some red gypseous beds) seem to form 
a good mineral passage into the Triassic Series. And on the coast of Cumberland, geologists 
are not agreed where to draw the line between the two great groups—Permian and Triassic. 
Sir R. I. Murchison has drawn the line above the Red Sandstone of St Bees’ Head. I think 
this is a mistake, and that the line ought to be drawn below that Red Sandstone; which is, I 
believe, the equivalent of the Bunter sandstein, or Gres rouge of the Trias. 

After the remarks above made (under the five preceding heads) let no one suppose that 
I have any wish materially to change the nomenclature of the Paleozoic Series as sketched 
in the Tabular View. Whatever may become of the three Divisions of the Paleozoic Series— 
whether they be retained as they are, or admit of a new adjustment—very little affects any 
important question of classification and nomenclature: but I see no ground for anticipating 
that the subdivisions into Cambrian, Silurian, Devonian, Carboniferous, and Permian, will ever 
require any material change or adjustment: at least so long as we continue to adopt a 
geographical nomenclature, which is based on the actual succession of physical groups and is 


* Second Series, Vol. III. pp. 121 and 122. The following words occur in these pages: “ Notwithstanding the entire 
break which, in many parts of England, exists between the coal-measures and the superior deposits, in certain parts of 
Yorkshire there is no such want of continuity; and the Lower Red sandstone (Permian) seems to form a connecting link 
between the carboniferous order and the group of the New Red sandstone (Trias). Moreover the fossils of the Magnesian 
limestone have little resemblance to the fossils of the Lias and the Oolites; but have several genera and species in common 
with the mountain limestene.” If the word species be struck out (or given as doubtful) this quotation will very nearly 
represent the truth: and I well remember my surprise when I first saw the Palzozoic type (to adopt the present 
nomenclature) of the Magnesian limestone fossils, and the reluctance there was, on the part of some others, in first admitting 
the fact. For at that time most English geologists regarded the Carboniferous rocks as Transition; while all of them 
were agreed in regarding the New Red sandstone and its dolomites as Secundary. 

{ The words “to pass” may, perhaps, be considered inaccurate, when it is added, that (in the coal-fields alluded to) the 
Carboniferous Series is separated from the Permian sandstone by one, and sometimes two, thin bands of limestone (exactly 
like the thin bands described in the Silurian System, in the same geological position) which are supposed to be of fresh- 
water origin. Whatever be their origin, they are (in the country alluded to above) associated with true Carboniferous 
plants. 
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fortified and defined by a co-ordinate weight of fossil evidence. Nor does it much matter 
by what names we call these several subdivisions. Whether each is to be called a System or a 
Series, seems, at first sight, rather a question of taste than of science. I think, however, that 
the facts just stated do prove that the word Series is a more correct description of the 
Paleozoic subdivisions than the word System—among other reasons because it is a less definite 
term, and admits of a broader margin: and to this reason we may now add, with perfect 
certainty, that the abuse of the word System has been a drag-chain on British Paleozoic 
Geology, and has led to many and great mistakes, both in classification and nomenclature. 

Sizxthly. To the previous remarks I may add, that if the succession of our geological 
deposits were physically complete, we might, with proper caution, apply the percentage theory 
of Sir Charles Lyell to their limitation and nomenclature, by counting the well-ascertained 
species in each successive group. But in the actual condition of our paleontological series 
we cannot follow this rule, universally, without introducing the elements of confusion. Thus 
on the percentage theory, we should unquestionably be led to give a false date to the Red 
Crag of Suffolk; for this simple reason, that a great number of its fossils have been mecha- 
nically drifted out of an older deposit, the Coraline Crag—a fact first clearly pointed out 
by Mr Charlesworth. 

There may not be a similar example in the whole British Paleozoic Series: but assuredly 
it is not improbable that among the coarser and more mechanical Palzozoic deposits (such as 
the Red Sandstone which overlaps the Carboniferous rocks and forms the base of the Permian 
Series; or such as the coarse mechanical beds of the May Hill sandstone, which, in like manner, 
overlap the Cambrian rocks, and form the base of the Silurian Series) there may be some 
examples of species which have drifted out of the rocks of an earlier date. On this ground, 
while we are making a comparative estimate of the Cambrian and Silurian Faunas, we can 
only count at a very low value such species as abound in the lower, and appear very rarely 
in the upper division; and appear there only within a very little distance of the line of 
demarcation between the two. To count such species of the same numerical value in the 
two Faunas, would be as gross an instance of miscalculation as could well be imagined. 

Seventhly. Without dwelling on cases of ¢mmediate ambiguity, we may affirm generally— 
that when we profess to give a comparative estimate of the Fauna of any two Paleozoic 
groups, we have no right to overlook the question, whether certain species belong to a 
prevailing type in one of the groups; or, on the contrary, are rare (and perhaps doubtful) 
exceptions. I will take, for example, six species which are given by the author of “ Siluria” 
as common to the Llandeilo, Wenlock, or Ludlow formations; viz. Zentaculites annulatus, 
Petraia elongata, Trinucleus concentricus, Lepteena sericea, Orthis Actoniee, Orthis vesper- 
tilio*. This list might be largely increased; but I select these six species for a reason 


* If the reader turn to the following pages of this Volume where these species are described, he will see how largely 
some of them have been collected. But the published lists, ample as they are, give a very inadequate notion of the mass of 
materials that was submitted to Professor M°Coy during the years that he laboured in our Museum. Hundreds (or I might 
say thousands) of specimens were broken up by him with a view of determining the nature of the hinge, or some character 
(occasionally microscopic) which was important to the determination of the seyeral species. 
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given below. In many parts of the Cambrian Series they are found in millions: and 
they produce a very characteristic impress on its Fauna. But not so much as a single 
unequivocal fragment of any one of them is to be found in those parts of the Cambridge 
collection which are derived from beds=below the May Hill sandstone, Negative facts cannot 
stand a moment against positive. This we all allow: but if negative facts be honestly and 
laboriously stated, they may, at least, prove that certain positive facts (such as the six 
examples above quoted of species common to Cambrian and Silurian rocks) are very rare and 
exceptional cases. Such cases are not to be received but on evidence that is unequivocal ; 
viz. the production of the very species upon which the exceptional lists have been formed. 
Now I was informed by Professor M*Coy (in a note which is now before me) that he had 
applied, at the Museum of Economical Geology, for a sight of five, out of six, of the very 
species above enumerated, and that not one of them was shewn to him, or found in the 
Museum, under conditions which confirmed the assertion that they were common to Llan- 
deilo, Wenlock, or Ludlow rocks. As to one of the six species (Orthis Actoniw) I myself 
applied to Professor Forbes for his authority. He replied that he could not give his sanction 
for this species as a type common to the (so-called) Upper and Lower Silurian rocks—that 
he had nothing but a field memorandum respecting it, and that he might very easily have 
mistaken the species, or mistaken the rock from which it was obtained. 

Taking Sir R. I. Murchison’s list, as published in the Appendix to his “Siluria,” and 
without any deduction whatsoever, it does not give us much more than ten per cent. of species 
common to true Cambrian and true Silurian British rocks. But when we have struck out 
from this common list, (1) all those species which range beyond the limits of the Lower 
Paleozoic Division, into the Devonian and Carboniferous groups; (2) all species of doubtful 
authority ; (3) all species of which the geological place is not established on good physical 
evidence; (4) all species which however abundant in the /ower series disappear in the upper— 
either altogether, or ascend into it through so very limited a space above the line of demarcation 
as to produce no general impress on the upper Fauna;—when all this has been done, I 
have no doubt that the number of common species will fall considerably below ten per cent.: 
perhaps as low as the percentage shewn by the Palzeozoic series of North America or Bohemia; 
but not so low as the per centage shewn by the Cambrian and Silurian rocks of the North of 
England. 


Further Remarks on the Cambrian Series, and on the Nomenclature of its subordinate 
Groups. 


On returning to the Cambrian series, I know well how impossible it is to describe 
it in any adequate terms within the limits of this Postscript: but I may give a short 
summary of some of the leading facts connected with its history which could not be 
noticed in the Tabular View. irsély. In extent, in complexity of structure, and in gran- 
deur of development, it rises far above all other collective Paleozoic groups; and in 
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thickness it is equal to all of them put together—counting them from the May Hill sandstone 
to the highest beds of the dolomitic (or Pomfret) group (or Permian, if the word be limited 
as above) inclusive. Secondly. It is difficult of interpretation, especially from four causes. 

1. The first dificulty arises from the rarity of organic remains in the lower groups 
of the series, and from their apparent absence from the lowest. Should this negative 
result be confirmed, the lowest groups are then properly defined by Professor Phillips’s 
term, hypozoic. They are not merely azoic, or without any traces of former organic 
life; but they are hypozoic, or below the oldest rocks which have been found with such 
traces*. Hence arises a peculiar difficulty. We find traces of organic beings in some 
of our oldest rocks; but when did they begin? The answer to such a question is 
involved in inextricable obscurity; like that we meet with in tracing the origin of races 
and languages and institutions during the darkest periods in the history of man. But 
we have no comparable difficulty in tracing the history of the other subdivisions of the 
great Paleontological Series, such as the Silurian, Devonian, &c., up to the Tertiary. 
For each subdivision has some defined physical boundary; and a more or less defined 
Fauna, which has a relation to two other /auwnas—one above it, and the other below it. 

Nor is this all. As a great fact in the natural history of the earth, in comparison 
of which the exceptions to it sink into insignificance, great groups of species have 
disappeared, and new types of organic life have begun; not as a consequence of a vast 
lapse of time incompatible with the longer continuance of certain species, but in consequence 
of a change of physical conditions; and, as a general rule, these changes of conditions 
are marked by a defined succession of physical monuments, which are among the most 
instructive and fundamental phenomena in geology+. The study of such successive monuments 
is, and has been, the first great work of geology in which Paleontology has been but 
her handmaid. Without such successive monuments, Palzontology is only a supplement to 
zoology; and, in that point of view, it gives us no indication whatsoever of epoch, or date, 
or physical revolution in the past history of the earth. 

2. The neat difficulty in the analysis of the older Paleozoic rocks arises (at least in 
England) out of the general prevalence of cleavage-planes. Till these planes are un- 
derstood and distinctly separated from the beds (and also from the divisional joints, 


* In some of the grand sections of North America (exhibited to the Geological Society by Mr Logan) the Potsdam 
sandstone and other groups which are here called Cambrian rest unconformably upon a vast series of contorted meta- 
morphic rocks containing phosphate of lime in great abundance. If this fact were assumed as a proof of the original 
existence of organic beings in these old rocks, before they became metamorphic, it would, I think, prove that there were in 
America the traces of a Paleozoic group that was probably older than the oldest of those enumerated in the above Tabular 
View. But I amnot in this Introduction discussing metamorphic rocks, or leaning on any evidence that does not properly 
belong to the British series. 

+ The opinion stated in the text has always been held by myself; not as a consequence of any theory, but as a fair 
induction from intelligible facts. It was vindicated many years since by M. Elie de Beaumont. In more recent times it 
has (with certain modifications) been upheld by Professor E. Forbes: but his cheering and powerful help, on this and all 
kindred subjects, is now alas taken from us, to the deep sorrow of every British lover of natural science! But his name 
is cherished among the good treasures of our memory; and his works will be honoured, long after all the men of this 
generation haye passed away, and long after many of them have been forgotten. 
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which in many places are not only numerous, but in almost perfect parallelism to one 
another), it is impossible to take a single safe step in determining the successive groups 
of the Cambrian series. 

Several facts connected with this subject were established by myself in 1822, after 
much hard labour, and a multitude of careful sections made among the Cumbrian moun- 
tains: viz. (1) That the strike of the cleavage-planes, when they were well-developed, and 
passed through well-defined mountain-ridges, was nearly coincident with the strike of 
the beds. (2) That the dip of these planes (whether in quantity or direction) was not 
regulated by the dip of the beds; inasmuch as the cleavage-planes would often remain 
unchanged while they passed through beds that changed their prevailing dip, or were 
contorted. (3) That where the features of the country, and the strike of the beds, were 
ill defined, the strike of the cleavage-planes became also ill defined, so as sometimes to 
be inclined to the strike of the beds at a considerable angle. (4) Lastly, that in all 
cases where the cleavage-planes were well developed, among the finer slate-rocks, they had 
produced a new arrangement of the minutest particles of the beds through which they passed. 

As a general conclusion from these facts, it seemed to follow, that the cleavage-planes 
were the result of a crystalline, and not of a merely mechanical action. This latter con- 
clusion seemed to be sanctioned by a series of facts, of a kind both positive and negative. 
Thus I found examples of old strata, where the cleavage-planes occasionally disappeared, 
and again within a short distance reappeared, on a sudden modification of the mineral 
constituents.—Such, for example, as a change in the proportion of carbonate of lime, 
which seems in many cases to have facilitated the formation of cleavage-planes. 

I will take a more definite. example, from the calcareous slates and the limestone 
of Coniston. Generally, the calcareous slates and the limestone range together; the former 
shewing transverse cleavage-planes in great perfection; the latter very little affected by 
them: but at the south-western extremity of their range (not far from the coast of Cum- 
berland) the calcareous matter of the slates becomes superabundant, the fissile structure 
partly disappears, and the whole mass puts on a globular structure—being to a considerable 
extent made up of spherical calcareous concretions, some of which are two or three inches 
in diameter. But how are these concretions arranged? Not parallel to the true beds, as 
might have been expected; but parallel to the cleavage-planes of the ordinary calcareous 
slates. The case admits of no doubt; for the globular and fissile structures pass, almost 
insensibly, one into the other along the line of strike; as may be clearly seen in a succes- 
sion of open quarries. That the several spheres have been formed by a crystalline action 
round a fixed center no one will perhaps doubt. But this action has been accompanied by 
another, and a more general action, which has modified the position of the spheres, and 
has coincided in direction with that power which, under other mineral conditions, produced 
the cleavage-planes. It may not be easy to explain such complicated phenomena; but it is, 
I think, obvious that they are utterly out of the reach of any merely mechanical agency, 
in whatever way applied. 
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After the summer of 1822, the exposition of cleavage-planes (as given above) formed 
a part of my public teaching, and was a matter of frequent discussion. And so far from 
overlooking the fact that, under proper limitations, the strike of the cleavage-planes coincided 
nearly with the strike of the beds, I absolutely assumed, in my traverses among the higher 
Cumbrian mountains in 1823 and 1824, that the two strikes were so nearly coincident that 
the strike of cleavage (which was in numberless instances visible when the true bedding was 
concealed) might be assumed as a good approximation to the strike of the beds. But 
several years afterwards, though the above rule might still be considered approximately 
true, I found so many limitations to it, that I was compelled to notice them whenever 
I described the conditions of the cleavage-planes of slate-rocks, especially in Devonshire, 
Cornwall, and a portion of South Wales*. 

When my paper on the cleavage-planes of slate-rocks and of large mineral masses was 
first read, it was attacked by one of the most distinguished members of the Geological Society 
in terms of extreme vituperation, and its statements were for some time controverted 
by the Director of the Government Survey. And after the paper was published, it was 
attacked, by a third gentleman, in one of the Philosophical Journals, in terms I might almost 
say of contemptuous bitterness. But, all theory apart, it was a true statement of very 
important facts of structure, and it gradually was accepted as true; and though not perfectly 
original, it has been the means of helping subsequent observers in making their way among 
some of the most perplexing phenomena of geology. 

That the cleavage-planes, in a mountain-chain of slate-rocks, have been produced by the 
compounded effect of all the crystalline forces acting on the mass, receives a remarkable 
confirmation from certain phenomena exhibited by the protruding bosses of granite in the 
south-western parts of Cornwall. The granite is a mineral aggregate of a very common 
kind; and its crystals were formed by the mutual action of its molecules at the time it 
was passing into a solid state. It gives no appearance of a slaty structure; yet it cleaves 
(sometimes through large spaces) in one constant direction, and in nearly parallel planes, 
much more readily than in any other. And this direction is known to the quarrymen by 
the approximate arrangement of some of the larger crystals of felspar, upon the same 
planes+. The phenomena prove, I think, to demonstration, that while the crystalline 


* For example: I made many additional observations on the modifications of cleayage-planes in Cornwall in 1828; 
in Wales in 1831 and 1832; and in Devonshire and Cornwall in 1836, 1837, and 1838. The statement of the text may 
perhaps seem out of place in this Introduction. I make it however here, because my views have been misrepresented. 
Thus, in an Anniversary Address ex cathedrd, the President of the Geological Society of London asserted that I had over- 
looked one leading fact, viz. that the strike of the cleavage-planes was nearly coincident with the strike of the beds: and 
the same assertion was virtually repeated in a printed memoir by the only member of the Society who has written, at any 
length, on the theory of cleayage-planes. Neither of these gentlemen (at the time their statements were made public) would 
appear to have so much as looked at my Paper on cleavage-planes. (Geol. Trans. 2nd Series, Vol. 1, pp. 473 and 483.) 

+ This structure is perfectly understood by the quarrymen. It was well described in a paper (to which I am not 
able to refer) by Mr R. Fox and Mr Eneys—two Cornish gentlemen who haye made valuable contributions to physical 
geology. It was also alluded to by myself in the paper referred to in the previous note, Geol. Trans. 2nd Series, Vol. ut. 
p. 483. 
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action of the molecules produced the mineral aggregate we call granite, a more general 
crystalline action produced a peculiar and parallel arrangement of the whole mass. In a case 
like this, a merely mechanical force (like that of compression) is entirely out of question: and 
we have a full right to make use of such facts in illustration of the more obscure pheno- 
mena of cleavage-planes through slate-rocks and deposits which are mechanical. All I 
contend for is, that the phenomena of cleavage-planes are due to a crystalline rather than 
a mechanical action. 

While my first observations on cleavage-planes were made—during long by-gone years— 
in Cumberland, I had hardly noticed the phenomenon of a second cleavage-plane: but on 
many occasions I have subsequently collected, from various parts of England, a considerable 
and unpublished mass of materials, in illustration of this second plane. I should not have 
noticed it here, but from its connexion with a mechanical theory which I do not think 
even approximately true. The second cleavage-plane is generally inclined at a great angle 
to the first plane. Most beautiful examples of this double structure were seen (in 1839) 
by Sir R. I. Murchison and myself in the quarries of the Ardennes, where the fine, glossy 
surfaces of the slates are frequently marked by the parallel strizw of second cleavage; and the 
economical value of the slates is sometimes much deteriorated by the second plane. By 
a powerful reflected sun-light I have frequently been able to trace these striz of a second 
cleavage on the surface of the Bangor slates which have been brought to Cambridge. 
Instructive, though coarse, examples of this double structure are seen, here and there, in 
Devon and Cornwall; and also in North Wales, especially among the Upper Bala rocks, as 
well as among the slaty varieties of the Wenlock group. 

It has been proved by Mr Hopkins, that when a great mass of strata is pushed out of 
its place by a vertical movement of elevation, it will be acted on by two sets of divellent 
forces that are nearly at right angles to one another. Have these forces been the mecha- 
nical cause of double cleavage-planes? I reply, no: because mere mechanical forces cannot 
account for the phenomena, which imply a positive re-arrangement of the molecules of the 
mass. Moreover we find in many slaty rocks (in addition to the cleavage-planes) two sets 
of nearly vertical joints (one set, running parallel to the strike of the beds, I have called 
strike-joints; and the other set, which are nearly at right angles to them, dip-joints) which 
do accord with the mechanical conditions stated by Mr Hopkins, and probably represent 
them. The two names, dip-joints and strike-joints, | have frequently made use of, because 
of the very common occurrence of such joints*. 

In illustration of these views I will quote one example derived from the very coarse 
Cambrian conglomerates in the pass of Trebennau, on the old road between Llandovery and 
Pumsant. These conglomerates are highly inclined, and regularly alternate with great beds 
of coarse slates which have a distinct transverse cleavage. The conglomerates are cut by 


* Other less uniform breaks of continuity I have called diagonal-joints. They are of great irregularity; and I doubt 
not that multitudes of such joints have been formed by mechanical tension during the gradual desiccation and contraction 
of aqueous rocks, as well as by the gradual cooling and solidification of those which were partly of igneous origin. 
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regular and nearly vertical ‘strike-joints,) (and partly also by\(dip-joints; They also flake off, 
here and there, into masses, more or less tabular, which are parallel to the cleavage-planes 
of the slates. It appears, therefore, that the forces which produced the cleavage-planes 
acted also, sensibly, on the very coarse conglomerates. Moreover, the conglomerates are 
separated into beds; which, however obscure, were proved to be the true beds by the organic 
remaius I collected from their planes of junction both in 1846 and in 1854. The case 
admits of no ambiguity. Now when we examine the open mechanical joints, we find that 
they have actually cut through the pebbles of quartzite and other hard masses which enter 
into the composition of the conglomerates. But when we examine the divisional planes, that 
are parallel to the cleavage-planes of the slates, the appearance is entirely different. In 
this second system of divisional planes the pebbles have not been at all affected or moved 
from their place; and they stand out in high relief on the surface of the exfoliating masses. 
What then has produced this tendency to a regular exfoliation? A new arrangement of 
the earthy, gritty, and micaceous particles which form the cement of the conglomerates. 
This cement has been re-arranged by the same crystalline action (1 know no other name 
by which it can be described) which has produced the cleavage of the neighbouring slates. 
Here then we have the clearest proof of a mechanical action like that brought to bear in 
the theory of Mr Hopkins; and in the same rock we have an equally clear proof of another 
kind of action which cannot have been produced either by a divellent force, or any con- 
ceivable mechanical force like that of pressure*. I conclude, therefore (while putting out of 
account all opinions which are theoretical), that I have, during the progress of Paleozoic 
Geology, given such a real account of the phznomena of cleavage-planes as has enabled 
other observers to make their way, with comparatively small difficulty, through some of the 
complicated sections of Wales and Cumberland. 

3. The third dificulty arises from the extraordinary development of eruptive and 
stratified igneous rocks in the central parts of the Cambrian series. When I began, in the 


* I do not accept Mr D. Sharpe’s mechanical theory of cleavage-planes, for the following reasons. (1) It is not 
based on a sufficiently wide induction of facts: it is, at best, but an ingenious hypothesis. (2) It is directly opposed to 
a multitude of positive facts, of which it gives no explanation. (3) Its author has made some great mistakes in what may 
be called the solid geometry of the subject, which in limine throw doubts upon the accuracy of his observations. (4) It gives 
no adequate explanation of the rearrangement of the molecules in cases of most perfect cleavage planes. (5) It offers no 
explanation of the disappearance and reappearance of cleayage-planes in mineral masses which have been under the same 
conditions of mechanical pressure. (6) It gives us no account of the entire absence of transverse cleavage-planes in large 
regions of old contorted Cambrian rocks; such (for example) as those in the frontier chain of Scotland. (7) Lastly 
(though this is an argument I do not wish to press against it), it seems to be out of harmony with Mr Sharpe’s theoretical 
explanation of the complicated structures exhibited by the old metamorphic rocks of the northern Highlands of Scotland. 

The frontier chain of Scotland (from St Abb’s Head to the Mull of Galloway) requires a few additional words of notice. 
It is generally made up of beds which are highly inclined and much contorted. It exhibits all the conditions of an 
elevation implying an enormous lateral pressure. It comprehends many subordinate tracts of country, where the rocks 
scem of a structure well fitted to receive the impress of a transverse slaty cleavage. It contains some good quarries of 
roofing slates, which, however, are not derived from oblique cleavage-planes; but, in every instance where I have seen them, 
are exfoliations parallel to the bedding. The theory of mechanical pressure fails to give us any good account of these 
negative facts. The crystalline theory has a ready reply to explain them: viz. the almost entire absence of calcareous 
matter, and a prevalent coarse mechanical structure unfavourable to the development of true cleayage-planes through the 
great mineral mass. 
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year 1822, to examine the district of the northern lakes, and the structure of the Cumbrian 
mountains, “I believed in the igneous origin of basaltic and porphyritic rocks: but I was 
staggered in my creed, and filled with astonishment, almost at every step, when I saw the 
alternating masses of slate and porphyry, and the way in which they were blended together. 
The Wernerian hypothesis has now passed away, and has been extinguished by the more 
mature discoveries of an advancing science; but it lent itself readily to the explanation of 
many perplexing facts; it had the merit, at first sight, of great simplicity; and I may venture 
to affirm, that no one is prepared to understand it, or to do any justice to its author, who 
has not studied, in the field, such phenomena as are continually offered by the Cumbrian 
slates.” 

“The central division of the Cumbrian slate-rocks forms a vast group, that rises into the 
highest and most rugged mountains of the whole region. It contains two distinct classes of 
rock—aqueous and igneous: but they are piled one upon another in tabular masses of such 
regularity, and are so interlaced and blended, that we are compelled to regard them as the 
effects of two distinct causes, acting simultaneously during a long geological period. The 
igneous portions present almost every variety of felstone and felstone porphyry* ; sometimes 
passing into greenstone, and rarely into masses with a structure like that of basalt. All the 
aqueous rocks have more or less a slaty structure, and pass in their most perfect form into 
the finest roofing slates. 

“But why are rocks, so different both in appearance and origin, to be confounded in one 
formation ?—Because nature has made them inseparable. The tabular masses of true erupted 
‘plutonic rock’ alternate with, and pass by insensible gradations into, great beds of breccia 
and ‘plutonic silt.’ The breccias are often as hard as the parent rocks; being cemented by 
a felspathic paste, occasionally studded with garnets and crystals of felspar; and they some- 
times put on a columnar form: and the plutonic silt passes into a hard, flaky, shining rock, 
which often has a transverse cleavage with an uneven, shining, wavy surface (exactly like that 
of some varieties of the German schaalstein). We have only to follow such changes a little 
farther, and we are conducted, without seeing where we pass their boundaries, into great 
deposits of the most perfect roofing slates. Of these slates, quartz in the finest state of 
comminution, and earthy chlorite partly derived from the plutonic silt, are the chief con- 
stituents. 

“The plutonic rocks were poured out under a deep sea; and the breccias were formed 
mechanically (like volcanic breccias found among streams of modern lava), and were cemented 
under great pressure. The plutonic silts have an intermediate structure; but their beds must 
have been spread out by the waters of the sea. The roofing slates are but the extreme case 
of fine aqueous sediment, chiefly derived from the erupted matter, and sinking into successive 


* IT adopted the word félstone from the German miners of Nassau; who by the word féldstein, sometimes describe 
those minerals which we have commonly, but inaccurately, called compact felspar. The words, compact spar, surely involve 
a verbal contradiction, What is described, in the above quotation, as plutonic silt, I now generally call trap-shale— 
a recomposed plutonic rock not supposed to have been ever sub-aerial, and therefore not a true volcanic ash. 
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beds during intervals of repose: and so far they are analogous to the fine beds of volcanic 
silt as often formed by the waters of a lake out of the ashes of a modern crater. 

“In the Cumbrian mountains no organic remains are found among these rocks. The 
aqueous deposits seem to have been too often interrupted by igneous action to permit the 
growth of shell-beds and coral-banks. Shells and corals are however found (though rarely) 
among the slate-rocks of Snowdonia: but there the igneous beds are less abundant, and 
were probably poured out at longer intervals of time.” 

These quotations are from a letter to my late honoured friend Wordsworth, the great 
poet of the lakes. They were written in the Spring of 1842, before I had revisited North 
Wales after my first survey of it in 1831 and 1832. I do not wish to change one word of 
them, and I have little to add to them*. 

It might, perhaps, be said that views of a like kind had been published before 1842, by 
Sir H. de la Béche and Sir R. I. Murchison, and that I had eked out these descriptions by 
borrowing from the property of others: and after some words which were let fall at the last 
meeting of the British Association (in 1854) I looked back with some anxiety, among the 
early published Proceedings of the Geological Society of London, to see whether there were 
any printed records of my views respecting the Cumbrian plutonic rocks; and I rejoiced to 
find in the first Volume (p. 400) an abstract of a paper by myself (of the date of May 16, 
1832) containing the following abridged description of the great central group of the “Cum- 
brian Mountains.” 

“This great group, which occupies all the highest and most rugged mountains of the 
region described in the memoir, is essentially composed of great tabular masses, composed 
of different modifications of porphyritic and felspathic rocks, and of quartzose and chloritic 
slate, all the finer portions being derived from a cleavage transverse to the stratification of 
the beds. The modifications of the slate are first described, and it is shewn that they pass, 
on one hand, into compact felspathic slate sometimes porphyritic; on the other, into coarse 
granular and concretionary slaty masses, and through them into breccias, or pseudo-breccias ; 
all these changes being effected without any change of strike or dip. In like manner it is 
shewn that the amorphous, and even semicolumnar, prismatic, porphyries are not only 
arranged in directions parallel to the tabular masses of green roofing slate; but pass them- 
selves into a slaty texture with a strike and dip parallel to those of the true roofing slates. 
They also pass into brecciated masses similar to those which form a part of the slate-groups. 
From these facts,—as well as from the negative facts, that the porphyries never penetrate 
the roofing slate in the form of dykes, and produce no mineral change in the limestone beds 
resting on them,—it is inferred that the whole group is of one formation, which has origin- 
ated in the simultaneous action of aqueous and igneous causes long continued.” 

After the year 1824 I regularly taught the conclusions implied in these quotations; and 
I maintained that many rocks, which now have a perfect porphyritic structure, were so far 


* Appendix to a Guide to the Lakes. John Hudson, Kendal. 
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aqueous deposits that they had been spread out into beds by the action of the sea, and that 
their actual structure (though certainly metamorphic) was not the effect of torrefaction, or 
of heat emanating from any eruptive or igneous center. On the contrary, that the natural 
temperature at great depths, combined with great pressure long continued, was a cause quite 
sufficient to explain the phenomena of the old stratified plutonic rocks*. 

Many are the discussions I have held on points like these which are now forgotten; and 
I allude to them only in self-defence. 

I do not deny great merit, as well as originality, to the observations of Sir R. I. Mur- 
chison, and Sir H. de la Béche, on the stratification of plutonic rocks; nor have I the 
shadow of any complaint against either of them on this score. What I contend for is—that 
views, such as are here given, were only completed by myself after great and long-continued 
labour; that they are essential to a right interpretation of the successive groups of our 
older Paleozoic rocks; that they belong, (so far as regards this Island) to the very alphabet 
in which nature’s old records have been written, and without which her records cannot be 
read and comprehended; and that in this field of correct interpretation I preceded, by a 
good many years, all my fellow-labourers of the Geological Society +. 

4. The fourth dificulty, im making out the order of the physical groups in the 
Cambrian series, arises out of their extraordinary dislocations and contortions{. With these 
difficulties I grappled, -single-handed, in 1831 and 1832; and I so far overcame them in 
North Wales, that with one doubtful exception I was enabled to make out the general 
grouping and superposition in the very order in which it now stands in the above Tabular 
Views. 

While carrying on this task—the hardest that ever fell to my lot—I freely made use 
of M. Elie de Beaumont’s theory of parallelism, and turned it to good account: and what- 
ever may now be thought of the great, and controverted, extension which he has given to 


* A discussion on this subject took place before the British Association (I think) in 1832. It arose out of a statement 
that the bulb of a thermometer could not be maintained in the boiler of a steam-engine when the temperature was much 
eleyated. The glass bulb was dissolved by the chemical action of water heated under pressure. Hence I contended, during 
the discussion, that at the depth of ten or twelve thousand feet below the sea-bottom there would not only be a natural 
heat that was considerable, but probably a set of reagents at work capable of producing among the deposits great changes 
of structure and many metamorphic phenomena. No one, of course, contended that the actual protrusion of a mass of 
granite, or other igneous rock, was not also a true, and more powerful, agent in producing metamorphic structure. But this 
kind of direct metamorphic agency did not fall under discussion at the meeting. 

7 One, and so far as I know the only one, of the members of the Geological Society who has written on the general 
classification of the older Paleozoic rocks of England has fallen into complete error as to the epoch and origin of the 
stratified porphyries of the Cambrian age. This one great mistake inevitably damaged the whole of his Memoir on the Older 
Rocks of Wales; which is, consequently, in its beginning, in its middle, and its end, erroneous in nearly all its general 
views respecting the epoch and the order of the great Cambrian groups. 

{ This remark, so far as regards the contortions of the Middle Cambrian Group, does not apply to the “mountains of 
the Lake district” in the north of England. In that country, however, the dislocations are enormous. 

§ The exception alluded to was the doubtful position assigned to the dark, earthy slates which range near the Menai 
Straits. Ihad no doubt, in 1831, after I had examined them, that they belonged to an old group; but I could only give 
them a provisional, and not a positive place in my first sections. In 1846, when I again had an opportunity of examining 
them, I determined their right place, as they now stand in the Tabular view, under the name of Tremadoc slates. On still 
more direct and perfect evidence, Professor Ramsay has referred them to the same part of the general series. 
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it, I can only express myself towards him (as I have done before, many years since, when 
I was President of the Geological Society of London), in terms of gratitude for the great 
help which his works, on the theory of parallelism, have lent to me. Viewed in connexion 
with that theory, the Cambrian series becomes a vast and complicated system; which, as a 
general rule (however modified by local dislocations and subsequent contortions), has a 
north-eastern and a south-western strike; and with that prevailing strike is thrown into great 
parallel undulations, which, in many parts of the British Isles, were completed before the 
existence of a single Silurian deposit. So great has been the physical influence of these 
old north-eastern and south-western movements of elevation, that (within the limits of the 
British Isles) we can often decide upon the date of the older constituent deposits of a 
given region, by a glance of the eye over the physical map in which they are delineated, 
and where their north-eastern strike has produced its characteristic impress on the geogra- 
phical surface. Thus, for example, in the Isle of Man (in which I have never set my foot) 
I should conclude, from the outline of the map, that the slate-rocks had a north-eastern 
and south-western strike; and hence, that they were probably Cambrian, and not Silurian*. 


* The best English illustration of the parallelism of contemporaneous axes of elevation, with which I am acquainted, is 
to be found in Charnwood Forest, in the Warwickshire (or Nuneaton) coal field, and in the beautiful Silurian groups near 
Dudley. In these three countries the principal axes of elevation are parallel (having the same approximately north-western 
strike); and they are, I believe, due to elevations of an epoch immediately preceding the Trias. These parallel axes affect, 
alike, large groups which are of the Cambrian, Silurian, and Carboniferous periods. 

A single axis of elevation (which I made out in 1833) brings up the old rocks of Charnwood Forest, all of which are 
Cambrian. This fact, considered by itself, proves nothing respecting the epoch of elevation; for any great elevation may 
be expected occasionally to affect any rock of an anterior age. But we can prove that this elevation affects the coal-field 
on the south-west skirt of the Forest, and that it does not affect the Trias. Again, if we follow the axis of elevation 
towards the north-west, beyond the limits of the Forest, we find that it has brought up at a high angle, and dolomitized, 
great broken masses of carboniferous limestone; but it has not affected the position of the Trias, which is horizontal. 
As we trace the line of elevation towards the north-west, its effects gradually disappear, The limestone sweeps round, 
skirting, and forming the geological base of, the Leicestershire coal-field; and as it recovers its natural position it 
ceases to be dolomitized. In one or two places, however, where the beds have been interrupted by minute vertical fissures, 
a mineralizing influence has ascended through the fissures, dolomitized the beds on both sides irregularly, introduced minute 
erystals of galena, and produced miniature representations of the well-known pipe-veins of Derbyshire. 

The Nuneaton coal-field may be described as a very excentric elliptical basin, the major-azis of which is parallel to 
the avis of Charnwood Forest. It is underlaid on the east side (and in one single spot also on the west side) by old (Cam- 
brian?) slate-rocks, which strike and dip exactly with the carboniferous overlying groups. The carboniferous series is over- 
laid by a Permian sandstone, which partakes of the strike and other accidents of the basin on which it rests, and of which 
it forms a part. But all the rocks, whether Cambrian, Carboniferous, or Permian, are skirted and overlaid by horizontal 
deposits of the Triassic marls and sandstones. Here we have a proof that the elevation of the Cambrian rocks did not 
take place till after the Carboniferous and Permian period, and that the elevation was completed immediately before the 
period of the Trias. The facts, so far as they admit of comparison, exactly harmonize with those of Charnwood Forest. 

Respecting the Dudley elevation I have no observations of my own worth recording in this note. The axes of eleva- 
tion (as appears from the memoirs of Sir R. I. Murchison and others who have written on the district) are in a direction 
that is almost mathematically parallel to the axes of Charnwood Forest and the coal-field above described. I believe also, 
from the published descriptions, that the Dudley period of elevation was the same with the periods above noticed: viz. after 
the date of the Permian sandstone, and before the date of the Trias. 

I conclude with this practical remark. While we contend against what we may suppose to be the unphilosophical 
extension of a theory, let us not fall into an opposite error and reject it altogether, even when it helps us to compare and 
marshal facts together. The parallelism of contemporaneous elevations is not a universal truth derived from any known law 
of nature. But, taken with proper caution and proper limitations, it is, I believe, a fact of geology which admits of a 
very extensive practical application, and greatly assists us in grouping together our unconnected phenomena. I believe 
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In conformity with the same general views, we might describe (and certainly with 
approximate truth) the conglomerate and sandstone beds (now called May Hill Sandstone) 
which form the true Silurian base, as an ancient shore, or shallow-sea deposit, mantling 
round the deposits of a more ancient elevation, and marking the commencement of a perfectly 
new epoch. And, spite of the great movements and dislocations which have modified and 
broken up the continuity of this ancient shore, the peculiar place it once held among our 
paleozoic rocks is not yet obliterated from the Geological map. I wish not, however, to rest 
on speculation, but on facts; and to them I return. 

My work in 1831 was almost confined to Caernarvonshire, the whole of which I 
endeavoured to map, laying down all the larger bosses of protruded porphyry; and, as far 
as possible, all the anticlinal and synclinal lines. This map, with its system of parallel undu- 
lations, along with a transverse section, was exhibited and described in a lecture before the 
British Association in June, 1832. On that occasion I dwelt especially on the position of the 
fossiliferous trough of Snowdon, and on its strike along the Caernarvon chain; and [ 
shewed, on the unequivocal evidence of sections, that the fossil-beds were many thousand 
feet above the great slate-quarries of Nant Francon and Llanberris*. 

Before the expiration of 1832 I had traced two parallel sections from the Menai Straits 
to the east side of the Berwyn chain as far as the groups of the Carboniferous series; and 
I had completed one section which appeared to include every group, above the great 
Merioneth anticlinal, up to the limit of the Cambrian series near Corwen; not far from which 
place (but amidst enormous and complicated dislocations) this series seemed to pass under 


also that it is often suggestive of the right points towards which new observations ought to be directed; and, on that 
account, an efficient help towards new generalizations and discoveries. What has been the cause of this parallelism (in 
the cases where it does occur) is a question of physics rather than of geology. 

* I never considered (as is erroneously stated by the author of “Siluria,” p. 9,) the fossiliferous trough of Snowdon 
“to lie near the bottom of the so-called Cambrian rocks!” I proved the contrary by the direct evidence of sections: 
viz. that commencing with the (Harlech) grits over the great Nant Francon or Llanberris quarries there was an ascending 
series through more than two miles of highly inclined beds before we came to the fossiliferous trough of Cwm Idwal or of 
Snowdon. This was one of the main points of my lecture in June 1832, and my friend Murchison was, if I mistake not, 
present when I gave it. I had no means, at that time, even of guessing what were the beds which overlaid the Snowdonian 
fossil-beds in Merionethshire, and I gave no conjectural opinion on the subject. I did however then identify the beds at 
the top of Snowdon with the fossiliferous beds farther south near Bodean. 

When I afterwards (during the same summer) made out the relations of the Bala group, I had great doubts about the 
relative position of the fossiliferous slates of Snowdon. The Bodean fossiliferous beds seemed to be identical with those of 
Bala. Were then the Snowdonian fossil-beds on the parallel of the Bala limestone? There were three objections against 
a positive reply to this question. (1) Counting from the Harlech grits to the Snowdonian trough, there was a far less 
thickness of beds than there was from the same grits near the Merioneth anticlinal up to the Bala limestone. (2) Over the 
Snowdon fossils there appeared (as I constructed the sections) a far greater thickness of beds than I,could make out from 
any section over the Bala limestone. (3) The Snowdonian fossils were both embedded amongst, and overlaid by, con- 
temporaneous plutonic rocks; but the Bala limestone seemed to be above all the plutonic rocks; in which respect it pre- 
sented a good analogy to the Coniston limestone. These three facts of observation did not, however, amount to a proof 
either positive or negative. Hence I continued in doubt about the exact age of the fossil-beds of Snowdon. And (so far 
as I remember) I never afterwards made use of them in any single section in which I endeavoured to eliminate the suc- 
cessive Cambrian groups. In not one paper did I eyer make use of them as a point of departure which assisted in the 
definition of the Cambrian groups. The “erroneous idea” attributed to myself (“Siluria,” p. 9,) is but the erroneous idea 
of the author. 

f 
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a group of sandstone and conglomerate which forms the base of the slates and flagstones 
of Denbighshire (afterwards called “Upper Silurian.”) 

During the same summer I also completed a series of detailed sections among the 
dislocated and contorted groups on the east side of the Berwyns; where (in consequence of 
enormous, but local, dislocations) the north-eastern strike of the true Cambrian groups 
entirely disappears. But I made no attempt to map, in any detail, that part of the country. 
The task was reserved for the work of another year. 

It was during the same summer that I first saw the great importance of the Bala 
group, and its discordant relations to the overlying series (Denbigh flag, &c.) which is now 
called Silurian. The Bala limestone seemed, both in its sectional place and in its fossils, 
to represent the Coniston limestone of the lake mountains of the north of England: and 
these two calcareous bands seemed to derive a new importance from the fact, that each of 
them very nearly defined the epoch when there was an entire cessation of those contempo- 
raneous plutonic eruptions which had such a marked effect upon the older Cambrian 
deposits both of Wales and Cumberland. 

Lastly, at the end of a summer of very great labour, I made two or three long and 
rapid traverses through the older rocks of South Wales; in the hopes of finding by the 
prolongation of the prevailing strike, and especially by the prolongation of the Bala lime- 
stone, a base line for the operations of another summer. In these hopes I was disap- 
pointed; for the Bala limestone loses its distinctive type, and the strike among the older 
rocks of South Wales is broken and disjointed: the region having been crushed between 
two great forces of elevation—one represented by the north-eastern strike—the other (of a 
much later period) represented by the east and west strike which produces such a vast 
impress upon the physical features of South Wales, affecting not only the Cambrian and 
Silurian, but also the whole Carboniferous series. 

After the summer of 1832 my health broke down, and I was incapable of taking up 
my task, at the time I intended, in 1833; but spite of this great disappointment I had 
done enough in 1832 to establish a conclusion from which I have never flinched, and 
which I believe indisputably true: viz. that the South Welsh equivalents of the Bala lime- 
stone and its calcareous slates have their true geological place near the base of those 
great groups which roll, in countless and unsymmetrical undulations, from the shores of 
Cardigan Bay, towards Mynydd Epynt, and other ranges of the comparatively low Silurian 
hills. I affirm, therefore, with the confidence of perfect truth, and as a conclusion to the 
previous remarks, that at the end of the summer of 1832 I had so far overcome the four 
difficulties above-mentioned, as to have put the Cambrian groups in their true co-ordination. 

The detailed sections I exhibited to the Geological Society in 1838, in illustration of 
a Paper, of which an abstract is given in their Proceedings (Vol. 11 p. 679, &c.), were all 
copied from my field sketches of 1831 and 1832: and so far as regards the country to 
the west of the Berwyns, nearly all the sections published by Mr Warburton*, in illustration 


* Quarterly Journal of the Geological Society, Vol. 1. pp. 5—22. 
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of my joint work with Mr Salter, in 1842 and 1843, were also copied from my old note- 
book. Not, I believe, so much as a single important line, in any of my old sections in 
Caernarvonshire and Merionethshire, was touched during the two summers I spent in North 
Wales with Mr Salter*: and the Cambrian groups of the above Tabular View are (with the 
exception of two new names—Lingula jiag and Tremadoc slate—given to two previously 
acknowledged subgroups) literally copied from my field-notes of 1831 and 1832. I had 
no wish (after 1834) to publish any Cambrian details before the promised “Silurian System” 
had made its appearance; and I had no fear of intrusion into a field of such extent and 
great difficulty as the one in which I had been toiling both in Cumberland and Wales. 
Moreover, the upper and discordant groups (the Denbigh flagstone, &c.) of North Wales 
were obviously far less perfect than the corresponding groups in Siluria which, year by 
year, were brought under notice by my friend and fellow-labourer. At the time to which 
I allude (between 1834 and 1842) I did not care a straw about the priority of nomenclature 
among any of my upper groups (whether in Wales or the North of England); and I adopted, 
at once and without any reserve, all the Silurian names of the subgroups so far as they 
admitted of a plausible application; and had my friend ever proved that one of his lower 
Silurian groups fairly included any one of my upper Cambrian groups, I should have given 
that group up to him without a minute’s hesitation, and called it Silurian. 

There were, however, early difficulties, both physical and palzontological, in distinguishing 
the lower Silurian from the upper Cambrian groups, and in fixing their true geographical 
limits: and it was partly in the hopes of settling such points of doubt, that in 1834 I went 
during six weeks, under my friend’s personal guidance, to examine the order of succession, 
as established by himself in the typical Silurian country. Beginning, therefore, at Llandeilo, 
and ending the first part of our joint-work at Welsh Pool, we examined many of his best 
sections. Occasionally, while he was working out minute details, I spent some days in 


* Among several other sections exhibited by me in 1838 was one (copied from my note-book by Mr Lonsdale) from 
the Menai Straits to the Berwyn chain inclusive: (1) showing the position of the fossil trough (the equivalent of the 
Snowdonian trough) at the top of Moel Hebog; (2) all the anticlinal lines, and the fundamental position of Merioneth 
anticlinal; (3) the great ascending section from that anticlinal to the Bala limestone, and the groups superior to it, with its 
reappearance (with a reversed dip) beyond the Berwyn water-shed ; (4) the contemporaneous slates and porphyries which 
emerge from below the Bala limestone; after which the continuity of the section is arrested by enormous faults, and by 
an entire change of strike on the east side of the Berwyn chain. This section was afterwards exhibited on every occasion 
on which I described the Cambrian rocks. Another section took up the details of the preceding, and carried them forward 
to the northern end of the Berwyn chain near Corwen, where the series appeared to terminate. This section was perfectly 
true in its essential details. But how was it to be reconciled to the Lower Silurian Sections of Murchison? Here was an 
avowed difficulty; and the reconciliation was afterwards found to be impossible, not from any error in my sections exhi- 
bited in 1838, but simply because the “ Lower Silurian ” Sections of Murchison were upon a mistaken base. 

Let no one think, from the expressions in the text, that I undervalue the help I received from Mr Salter. His help 
was invaluable. Besides collecting fossils, we worked out many points of minute detail; and we mapped some large tracts 
of North Wales with an accuracy equal to that of the Government Survey. We worked out the sections east of the Berwyns 
and north of the Holyhead road far better than I had time to do in 1832; and he enabled me to put unequivocally in its 
right place, and to map as “ Upper Silurian” the sandstone (now May Hill sandstone) at the base of the Denbigh flag. 

{ To avoid wnnecessary periphrasis I have here and in other places used terms such as Cambrian and Silurian, even 
where I am alluding to periods when these terms had not been introduced. This anticipation can lead to no mistake. 
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collecting fossils, many of which are now described in this volume. I believed his 
sections, so far as I saw them, to be true to nature; and I never suspected (nor had he 
then suspected) any discordancy, or break of continuity, amongst his typical rocks, 
from the Upper Ludlow down to the Llandeilo group. I adopted all his groups I might 
say with implicit faith; never dreaming of a chance (during a rapid visit) of correcting those 
elaborate sections on which he had bestowed so much successful labour. In one respect 
our examination of the sections was (as I now think strangely and almost wnaccountably) 
defective. We never examined, or discussed together, the Silurian base-line, in the country 
south of Welsh Pool; and whatever be the merit or demerit of the base-line afterwards 
published in the Map of the “Silurian System,” belongs exclusively to my friend. As to 
this base-line, I neither gave, nor had I an opportunity of giving, any opinion either good or 
bad. One thing however was certain, that my friend placed all the groups of South Wales, 
which I have called Upper Cambrian, below ali his Silurian groups; and if this were a 
mistake, I assuredly had no participation in it; nor had I the means, by any suggestion of 
my own, of leading him into it. That it was a great mistake is now certain; and it arose, 
beyond question, from a want of knowledge of the May Hill group, and the generally 
discordant relations of the Cambrian to the Silurian groups—a fact at that time unobserved 
in South Wales, and not even suspected by the author of the “Silurian System.” 

When we afterwards extended our joint examination of the natural sections to the 
district North of Welsh Pool, we had then reached a country (east of the Berwyns) with which 
I was previously acquainted; and of which I had commenced a geological map, and made some 
detailed field sections in 1832. My friend now made use of, and interpreted, some of my 
field sections of 1832. On his interpretation of them, the shelly sandstones of Meifod, (and 
consequently the calcareous slates of Glyn Ceiriog) became the equivalents of the Caradoc 
sandstone; and another calcareous band became the equivalent of the Llandeilo flag*. 

On the principles in which the “Silurian System” was worked out, this interpretation, 
so far as it regarded the Caradoc sandstone, was unquestionably correct; for the Meifod 
beds, as well as the calcareous slates of Glyn Ceiriog, are immediately under the Wenlock 
shale, without any apparent discordancy of position; and in Glyn Ceiriog the lower group 
actually seems to pass into the overlying Wenlock beds. Yet this appearance is deceptive: 
unless, indeed, we start the hypothesis, that the lower Wenlock beds, to the north of Glyn 
Ceiriog, are the actual equivalents of the May Hill sandstone on the western side of the 
Berwyn chain. In point of fact these sections, apparently so clear, are very deceptive; and 
they present those very difficulties which long misled geologists, and threw the lower groups 
of the “Silurian System” entirely out of their true geological place. 

Here, then, was the commencement of a difficulty, which, after 1842, led to a diver- 
gency of opinion and a controversy affecting both classification and nomenclature. Could 
the groups of Meifod, or Glyn Ceiriog, be so far separated from the group of calcareous 


* See the Sections of the “ Silurian System,” Pl. 32, fig. 9. 
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slates associated with the Bala limestone*, that the former groups might remain Silurian 
while the latter group was to be packed in the Upper Cambrian Series of South Wales? 
A single traverse, from Glyn Ceiriog to the northern end of the Berwyn chain, immediately 
south of Corwen, would have settled this question on evidence not short of a physical 
demonstration, and proved that any such separation was impossible. But we did not make 
this traverse: nor did I know, from my previous labours of 1832, that, in point of evidence, 
it was of such vital importance. I did not however blink the difficulty; and I 
guided my friend (as he in his Silurian country had guided me) over the Berwyn chain to 
the Bala limestone, along the high road from Rhaiadr to Bala. We made no mistake in 
the interpretation of the section. We first saw the limestone (near the water-shed) dipping 
west—then forming the base of a great trough containing strata several thousand feet in 
thickness—and lastly emerging at the western outskirt of the chain with its true eastern 
dip. We examined this limestone and collected its fossils; and my friend then declared 
that the Bala limestone was no part of his Silurian System. Was this conclusion derived 
from any peculiarity in the fossil evidence of the Bala rocks? Certainly not: for the 
Bala fossils belonged to a paleontological group that was apparently identical with that of 
Meifod or Glyn Ceiriog. Of this there never was started any doubt. The conclusion was 
derived from the sections which showed several thousand feet of strata above the Bala 
limestone; while no such strata were developed over the Caradoc or Llandeilo groups of 
the Silurian country we had been previously examining. Perhaps, also, I may have influ- 
enced my friend’s judgment on the point, by explaining to him that the Bala limestone 
(though mineralogically lost in the range of the groups through South Wales) was not 
far from the base of the great undulating groups which extended, on the north-west 
side of his Silurian hills, as far as the shores of Cardigan Bay, and collectively formed 
the great group I have called Upper Cambrian. Be this as it may, the explanation I gave 
was correct, and the conclusion my friend arrived at was not based, or professed to be 
based, on palzontological evidence. It was absolutely and simply based on the evidence of 
the sections. 


* Under the name Bala limestone I would now include, as a subgroup, both the Bala and Hirnant limestone; and 
all, or nearly all, the calcareous slates of Glyn Ceiriog, commencing with the lower of the two calcareous bands. Under 
the same name might be included all, or nearly all, the contorted beds near Meifod. One of the present desiderata in 
geology is a good subdivision of the great Bala group of the Tabular View. In North Wales it admits of fowr good sub- 
divisions. The first and lowest, distinguished by its dark pyritous slates, ought to have a distinct name; and from one 
of its localities it might be called Sub-Arenig. It contains in some places many graptolites, and is perhaps the equivalent 
of the “ Moffat-group” of Scotland. 

The second is not so well defined in mineral structure. Among many other Cambrian species it contains the (solitary) 
Ophiura Salteri, and an abundant species of Asterias. (Moel y Garnedd.) 

The third is the Bala limestone subgroup. 

The fourth includes all the higher beds, till they are overlaid, or cut off unconformably, by the May Hill sandstone of 
the Berwynus. But in South Wales (though the lower subgroups are perhaps less perfect) the upper subgroups above 
the parallel of the Bala limestone are more perfect, and far more extensively developed than in North Wales, before they 
reach the representatives of the May Hill beds at the true Silurian base. It is perfectly ruinous to any distinct conception 
of the Upper Cambrian Series to merge all these subgroups under one defined name, such as “ Llandeilo flag.” 
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The following day we parted, and we never afterwards, before the publication of the 
“Silurian System” in 1839, had any interchange of opinion respecting Cambria or Siluria. 
I went to re-examine the relations of the Denbigh flagstone, and the underlying sandstone, 
to the beds of the Bala group; and then, as before in 1852, I saw good evidence to prove that 
the upper and lower groups were discordant in position. But I was called away before I 
could return to any of the most critical sections at the contact of Cambrian and Silurian 
rocks, or attempt to settle any remaining doubt, whether the Meifod and Ceiriog beds were, 
or were not, to be separated from the Bala Group. 

In 1835 I was prevented, to my great sorrow, from revisiting the critical sections 
alluded to above; and after that year I was anxious that my friend should gather in his 
rich Silurian harvest before I again put my sickle into that of Cambria. Certainly he 
had fair play in bringing his work to maturity; for not many days after we parted in 1834, 
I left the Principality, and never again set my foot either in North Wales or Siluria 
before the summer of 1842. 

The question between us had been reduced (in 1834) to a very narrow compass. J/ the 
Silurian sections were right (and they were exhibited year by year and discussed again and 
again without a single opposing voice*)—then the Bala limestone (on my interpretation of 
the Upper Cambrian sections) must be at the very least five or six thousand feet below 
the Llandeilo flag. Jf on the other hand, the Glyn Ceitriog or Meifod beds were exactly, 
or nearly, on the parallel of the Bala limestone group, it then seemed inevitably to follow,— 
that a great error must have been committed in the “Lower Silurian” sections, and that 
the relations of the Caradoc and Llandeilo and Cambrian groups had been utterly mistaken 
by the author of the “Silurian System ;’—that, in short, the Llandeilo group (and the 
Caradoc group also, if the Meifod beds were to be called Caradoc) instead of being at 
the top, was near the bottom, of my Upper Cambrian group. 

I did not, in 1834, venture to draw a conclusion so fatal to all the typical “lower 
Silurian” sections, and to the integrity of the “System;” and I then thought it possible, 
that by help of enormous faults, and the obscurity of a discordant junction, we might in 
the end find in North Wales some representative of the Llandeilo flag above the Bala 
limestone group. This hypothesis (it was a mere hypothesis, not at all suggested by my 
own sections; but it was provisionally thrown out, on the supposed integrity of the Lower 
Silurian sections) was dissipated at once when I returned to North Wales in 1842, accom- 
panied by my friend Mr Salter. I knew the critical sections we had to examine on the line 
of junction between the Cambrian and Silurian rocks. They all told one story, and proved 


* See an article by Dr Fitton in the Edinburgh Review (Vol. Lxxu. p. 1, 1841) for an excellent synopsis of the 
“Silurian System.” There, and in every other published section, the descending order was Ludlow, Wenlock, Caradoc, 
Llandeilo, Cambrian. With the old slates of the Longmynd there was an obviously discordant junction; but in no other 
case was any obyious discordancy acknowledged or described. Thus the Author of the Silurian System, in a paper of 1836, 
described the slates of Caermarthenshire as the upper part of the “Cambrian System,” and added—that among them 
were beds of passage from the Cambrian to the Silurian System. Proceedings of the G'eol. Soc. Vol. 1. p. 229. This view 
was not contradicted, but was reaffirmed, on further evidence, when the “ Silurian System” appeared in 1839. 
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that my sections, made in 1831 and 1832, and exhibited in 1838, were perfectly right in 
principle, and generally right in detail. What then became of the Lower Silurian groups? 
They became absolutely baseless; and so far as they were concerned, the Silurian nomencla- 
ture had not the evidence of one true and well understood geological section to rest upon*. 

During the eight summers which elapsed after 1834, I was employed in exploring the 
paleozoic rocks of England, so far as my engagements and health permitted. Four years 
I spent chiefly upon the Devonian series, and in accumulating evidence for its establish- 
ment. This long, and not unprofitable task, was first undertaken as a joint labour by 
Murchison and myself in 1836. In the two following summers I was a solitary labourer 
in the great Devonian field, with the exception of very valuable help I occasionally had 
from the present secretary of the Geological Society (Mr Austin), It is not true (as I 
have been told) that I ever deserted the great Paleozoic field. As soon as my engage- 
ments would permit I went over (in 1841, 1842, and 1843) what appeared to be the 
best Devonian, Silurian, and Cambrian ground in Ireland, in Scotland, in a part of Cum- 
berland, and in North Wales. While crippled in 1844, my friend Salter became my 
representative; and he endeavoured to carry our joint work onwards into a part of South 
Wales, so as to ascertain the relations of my higher Upper Cambrian groups to the Llandeilo 
group of Builth. At that time I suspected (as it was then almost certain that the two 
“Lower Silurian” groups had been put in a mistaken relation to the Upper Bala rocks) 
that many of the great undulating groups of South Wales would prove to be “ Upper 
Silurian.” But no satisfaction was gained as to this point. 

In 1845 and 1846 I was again toiling among the Cambrian and Silurian rocks of the 
North of England and of Wales—not to maintain any hypothesis, but in the search of truth— 
seeking to establish a real succession of groups, and a co-ordinate succession of fossils, such 
as might be the foundation of a true and consistent classification and nomenclature. The 
traverses | made, with my friend John Ruthven, in 1846, proved that I was mistaken in 
my expectation, that a considerable portion of the old undulating groups of South Wales 
would prove to be “Upper Silurian.” The gentlemen of the “Government Survey were at 
that time working out the details of the South Welsh sections, near the junction of the 
Llandeilo and the true Silurian groups. I therefore spent little time upon the sections, 
thinking that they were in better hands than mine; and after collecting a series of fossils 
along the valley of the Towy, I left that part of Wales, never expecting again to return 
to it. 

The reader may well ask why I have given this short chronological narrative in my 
Introduction to the Cambridge Palzeozoic Fossils. I have done so for the sole purpose of 
repelling an assertion that I had at one time deserted the Paleozoic field and abandoned 


* The sections of Builth and Corndon are well and elaborately described in the “Silurian System:” but they are 
put in an erroneous relation to the “ Upper Cambrian” group ; as is proved by the name, Llandeilo, which is given to their 
fossiliferous beds. If the typical Llandeilo flag of the valley of the Towy be in a false relation to the Upper Cambrian 
rocks, the Llandeilo rocks of Builth and Corndon must ineyitably partake of the same error. Rocks with a common name 
must have common geological relations. 
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my proposed Paleozoic nomenclature. The task I had on hand was incomparably the 
hardest in British Geology, and I never thought of abandoning it; and as for nomenclature, 
I had no cares about it; and I was ready, at every turn, to modify or change it, in any 
way compatible with truth and reason. What I have done, since 1846—in Scotland, 
Yorkshire, and Westmoreland ; in Cornwall and Devonshire; in making out minute points 
of detail on the junction line of Cambria and Siluria; and in establishing the May Hill 
sandstone as a distinct group—is work too recent to require a notice here*. But all of it 
was destined to the same important end—the right classification of the British Paleozoic 
rocks. I am not able now to labour as I did in former years; but I never abandoned 
my task; and it is at length as complete as I can make it. Its condensed results are given, 
so far as regards classification, in the Tabular View. 

Should any one ask whether I ever doubted, between 1834 and 1842, about the integrity 
of the “Lower Silurian” sections, I should reply, that I doubted about the geographical 
propriety of certain parts of their base line, that I could not reconcile them with the upper 
groups of my own sections; that I always objected to the name system being given to the 
Silurian rocks from the Upper Ludlow to the Llandeilo group; and that I did so partly 
on physical and partly on paleontological grounds. 

Sometime after 1834 (I believe in 1836) I submitted a small collection of about 
twenty very characteristic and abundant Bala species to Mr J. Sowerby. He could not 
find among them one single specimen that he had not before among his Lower Silurian 
fossils. Here was matter for some misgiving: for if the “Lower Silurian” sections (which 
had been discussed over and over again at the Geological Society) were right, the Llan- 
deilo group was at the least five or six thousand feet above the Bala limestone. This 
fact respecting the Bala fossils was published by myself at the beginning of 1887. 


* The term May Hill Rock was used by Murchison (Jan. 1834) instead of Caradoc, a term introduced afterwards by 
himself. In using the terms May Hill Sandstone, I have not innovated in nomenclature, but, on the contrary, have 
restored an old Silurian name to its right place and office. The scheme of classification then given by my friend (Pro- 
ceedings of the Geological Society, Vol. 11. pp. 13, 14) would be nearly correct were the May Hill beds struck off from the 
Horderly group and packed at the base of the Wenlock group; and were it stated, also, that the Llandeilo Rocks were, 
on one side, unconformable to those of the Longmynd. But in the same paper the Longmynd Rocks are placed on the 
same horizon with the undulating series in the hills west of Llandovery. This mistake he afterwards corrected: but the error 
in placing the undulating rocks of South Wales to the west of Llandovery (my Upper Cambrian group) below the Llandeilo 
group was not corrected ; nor was it apparently suspected. Thus two years afterwards (Jan. 1836), he stated “ that in a portion 
of the preceding summer he had been employed in tracing these rocks (the ‘Cambrian System’) from Caermarthenshire 
into Pembroke; and in doing this he was led to attempt a general survey of the country, examining the strata from the 
youngest to the oldest; dwelling, however, especially on the deposits of the ‘Silurian System.’” 

Again, in the abstract of the same paper (Proceedings, Vol. 1. p 229) he separates the Cambrian system into three 
subdivisions, in the lowest of which he places the Longmynd rocks: and while describing the rocks composing the highest 
of the three subdivisions (my Upper Cambrian Group) he uses these words; viz. “They occupy a great breadth; and, as in 
Cardiganshire, they form the beds of passage between the Silurian and Cambrian systems—sometimes without a break.” 
How was it possible for me, or for any one else (after such statements, and after the repeated exhibition of the detailed 
Silurian Sections to the Geological Society), not to believe that the Lower Silurian Groups were superior to the rocks 
I called Upper Cambrian? If this belief was founded ina great geological mistake, let me not be blamed for it; and let 
its consequences rest with its author. It was not ccrrected, but was reaffirmed when the “Silurian System” was published 
in 1839. 
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In a paper, above mentioned, read before the Geological Society (May, 1838) I exhibited 
many of my best Cambrian sections, described them in detail, and followed them into the con- 
clusions to which they led. The paper was not printed; because the upper groups of the 
sections could not be reconciled to the lower groups of the “Silurian System *.” A part of 
one paragraph of the abstract published in the Proceedings (Vol. 1. p. 679) is as follows: 
“Many of the fossils of the Upper Cambrian System (i.e. the Upper Bala rocks of the 
above Tabular View) are identical in species with those of the lower division of the Silurian 
System; nor have the true distinctive characters of the groups been well ascertained.” 
Again, in the next paragraph, are these words :—*“ At the north end of the Berwyn chain the 
Upper Cambrian System appears to pass by insensible gradations into the lower division of the 
upper System (the Caradoc sandstone).” The section here alluded to provoked some discussion. 
Professor Phillips believed it true, and that it gave the full sequence of the Cambrian 
series. But if it were true, and a complete section, it was (for reasons above stated) in 
direct antagonism with the sections of the Lower Silurian groups (Caradoc and Llandeilo). 
Nor was this the only difficulty. The beds of sandstone and conglomerate, at the base of 
the Denbigh flag, were at that time considered by me as Caradoc; yet were they represented 
in the sections as unconformable to all the beds of the Bala group. Had my paper of 1838 
been published, it would have anticipated by four years what was proved (certainly on fuller 
and clearer evidence) by Mr Salter and myself, in 1842 and 1843. 

When it appeared (after 1842) not that my Cambrian sections were wrong in principle, 
but that the Caradoc and Llandeilo groups had been erroneously packed in the “Silurian 
System,” and were by a positive blunder in the published Silurian sections, at the very 
least, five or six thousand feet out of their true place in the general section of North 
Wales; I was perfectly ready to admit them into the Upper Bala group; and, by way of an 
equitable, and (as I thought) generous, compromise, to withdraw the name Upper Cambrian, 
and to define the group by the name Cambro-Silurian. My friend, however, with what I think 
very bad judgment and very bad taste, and without a syllable of communication to myself, 
had previously brushed out the whole of his Silurian base line, and incorporated all 
Cambria in Siluria! 

Strange as I thought this step, when I first became acquainted with it, a year or two 
after it had been taken, it was far distanced by the President of the Geological Society ; 
who undertook to abridge, for the Proceedings of the Geological Society, and also for the 
first Volume of its Journal, the two long papers which recorded the best part of the 
work done by Mr Salter and myself in North Wales, during the Summers 1842, 1843}. I 
was very grateful to Mr Warburton for undertaking this task, while I was engaged in 
duties which kept me away from Cambridge and London; but while the abridgment was 


? sections were 


* The reconciliation was impossible (as the event proved), simply because the “ Lower Silurian’ 
misinterpreted by the author of the “ Silurian System.” 

+ See the Proceedings of the Geological Society, Vol. iv. p. 251; and Quarterly Journal of the Geological Society, 
Volt ps6: 
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passing through the press he refused (on my repeated application) to let me see a single 
proof-sheet! 1 believe that he did his very best with my sections; though in their illus- 
tration he adopted a complicated symbolical system of notation which is painful to follow, 
and of which I never have made myself master. In the reduction of my map he made 
mistakes both of omission and commission*: but in naming the groups delineated upon it, 
without any warrant from myself he tampered with my nomenclature, so as to bring it into 
agreement with that scheme which, unknown to myself, was newly adopted by Murchison, 
and to which I have before alluded. It was a scheme which utterly excluded me from 
any share in the nomenclature of the older rocks of Wales. It was a scheme in which my 
friend claimed Wales as his own, though he had only touched its outskirts, and though 
he had absolutely mistaken the geological relations of every part, he had touched, that 
was below the Wenlock group. 

To avoid all possible wrangling about the words Cambrian and Silurian, I had pro- 
posed to designate all the groups below the Wenlock, by the name Protozoic (a name 
originally proposed, nearly in the same sense, by Murchison himself). Where the division 
could be made upon the map of Wales, the Protozoic series was to be separated into 
two divisions—upper and lower—by a line on the parallel of the Bala limestone sub-group. 
All above the Bala limestone was to be Cambro-Silurian—all below was to be Cambrian. 
Yet in Mr Warburton’s reduction of my map, Protozoic is made the equivalent of Lower 
Silurian! 1 cannot believe that this was done by oversight. It was an unwarrantable 


* Many critical parts of North Wales were mapped by Mr Salter and myself in as much detail as is given in the 
map of the Government Survey. We traced, laid down, and followed on their whole line of strike towards the North, the 
two bands of limestone below Llanwddyn (distinctly shewing the Bala limestone repeated by a fault). The second band is 
left out in Mr Warburton’s reduced map and sections. Our maps were, for several weeks together, suspended in the 
Geological Society’s meeting-room; and they were some months in Mr Warburton’s possession. So also were my sections of 
Carnarvonshire and Cader Idris, &c. which had been exhibited in 1838. His reduced map was not at all taken from the 
maps above-mentioned; but exclusively from a bold enlarged sketch of North Wales made (for illustration of the papers 
while read) by my friend Mr S. Woodward; and upon which I had roughly drawn the principal demarcations, the lines 
of strike, and the other conditions of structure that seemed essential. - 

In 1832 I had followed the Glyn Diffws limestone (described in the first section of Mr Warburton’s abridgment) 
towards Bala, and identified it with the Bala limestone; and so it is represented, by the help of dotted lines, on my field- 
map. But in 1843 I followed this broken calcareous band along with Mr Salter, much more completely than I had done 
in 1832; and it appeared to me, that on physical evidence (and so it was stated in my paper, though the passage is very 
obscurely indicated in the abridgment) the Rhewlas limestone must be identical with that of Glyn Diffws or Bala. Nor on 
this supposition should I have made any difficulty in the enormous shift of the Bala limestone, from the old Rhewlas lime- 
works to Rhewedog, which is considerably to the east of the Bala lake. For the intersecting valley of the Tryweryn 
was a feature which, on the analogy of the Coniston limestone, naturally suggested the expectation of a great fault, 
and consequent shift of the Bala limestone. (Z'ransactions of the Geol. Soc. 2nd Series, Vol. IV. pp. 50—53 ) Why then 
did I not act on this opinion? Because, in the year preceding, Mr Sharpe had discovered a limestone (undoubtedly con- 
nected with the Rhewlas beds) which he appeared to have traced considerably to the west of the Bala lake; and which 
he represented (with no hint that the representation was hypothetical) in a section from great Arenig to the Berwyns. 
We sought this limestone more than once; and, of course, could not find what did not exist. I have no doubt that 
Mr Salter’s judgment respecting the Rhewlas fossils was somewhat influenced by a belief (derived from the section above 
mentioned) that they were obtained from a bed that was far below the Bala limestone; but I take shame to myself for 
haying surrendered my faith, in what I thought good physical evidence, to a belief in a section which I could not verify. 
(See Proceedings of the Geol. Soc. Vol. Iv. p. 253 ) 
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liberty (very nearly resembling a pious fraud), which no man living has a right to take, 
under whatever views of expediency he may conceive himself to be acting*. 

I must not load this portion of the Introduction with any further references to personal 
labours, which my present limits do not permit me to fortify by sections, or illustrate by 
details. My statements have not been made in a spirit of self-praise, but of self-defence. 
Since I began the study of the British Paleeozoic rocks, I have (to the best of my knowledge) 
sought for truth and nothing else :—being ready, at every turn, to embrace it heartily, 
whether it made for my previous notions, or against them. After 1834, when I learnt, in 
the field, what were the “Lower Silurian” groups, and found that there was an unsolved 
difficulty in uniting them to my Upper Cambrian groups in an intelligible order of super- 
position, I did not give up my belief in the integrity and truthfulness of the lower sections 
of Siluria; but, on the contrary, I was ready to sacrifice my own sections to them; believing 
them (in spite of my own evidence, and almost with superstitious faith) to be right, on the 
authority of their author. I did this, be it remembered, while the evidence for his adopted 
order of superposition and nomenclature was exhibited, year by year, in every form of 
illustration, and without any hesitation or doubt, on his part, as to its physical truth. 

After I had again visited North Wales (in 1842), and found, on evidence no longer to 
be resisted, that my sections in North Wales were right in principle, and consequently that 
the Lower Silurian sections (from some great error of observation) were wrong in principle; 
I did not, even then, stickle for any exclusive system of nomenclature to magnify my own 
work at the cost of my fellow-labourer; but I was ready (under the name Cambro-Silurian) 
to admit into my true Upper Cambrian group his two misinterpreted “Lower Silurian” 
groups. Nor did I ever make a stand, as I had a full right to do, on the integrity of my 
own work, and on the nomenclature that was legitimately derived from it; till (without any 
word of warning) he had sponged out all my work in Wales, and claimed it as his own. 
And this was done, not by the establishment, but by the abandonment, of those sections 
which had formed the very basis of all his Silurian evidence; and on which, and on 
which alone, his published system of nomenclature had either truth or meaning. To have 
accepted this monstrous innovation would have been an abandonment of the cause both 
of historical and geological truth; and would have been, at the same time, a flagrant 


* In the early years of the Geological Society of London Mr Warburton was of invaluable assistance in condensing, 
correcting, and arranging the communications. At the time he became President, geology had made great adyances. 
while he had been employed, many years, in the duties of a Senator. He appears, however, rapidly to haye made himself 
master of the “Silurian System.” Important as that work is, it gives but a very narrow, one-sided, and imperfect 
view of that vast succession of phenomena which illustrate the physical and Paleontological history of our oldest rocks: 
and its lower groups are, as we now know, in a position which is incorrigibly erroneous. Mr Warburton might have 
ascertained all this, by an excursion, of no great toil, to one or two of the critical sections. But he seems to have thought 
that geology had found the level on which he stood, and from which it ought never to be moved: and he probably 
imagined (while remembering his early and successful labours in the Geological Society) that he was conferring upon me 
a great benefit, while he was quietly tampering with a nomenclature (proposed by myself in the spirit of a generous 
compromise), and blotting out all the indications of my hard labour in a field with which he was not at all acquainted from 
any personal labour of his own. 
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abandonment, on my part, of the very principles on which the “Silurian System” put in 
its claim for our acceptance. For, it professed, from first to last, to be grounded on 
the evidence of superposition, fortified by corresponding groups of fossils: and if, in its 
lower groups, it failed in that kind of double evidence; then the ground on which it rested 
was struck from under it, and it ceased to have any meaning as a real system. 

It would ill become me to torture, beyond its meaning, the opinion expressed by my 
friend respecting the age of the Bala limestone, when we were, for the last time, together 
in North Wales (1834). But I may remark, that it was an opinion fairly derived from a 
true and unambiguous section, that it was delivered on a vital point of evidence, and that 
it throws a clear light upon the original meaning of the words Cambrian and Silurian when 
they were first made use of. This, at least, I do affirm without reserve, that if any doubt 
as to the soundness of that opinion ever afterward rose within the mind of my friend, it 
ought in fairness to have been communicated to myself before he had proceeded to incor- 
porate Cambria in Siluria*. 

The only legitimate questions which can arise in this concluding part of the Intro- 
duction are such as the following: viz. Is the analysis of the Cambrian Series right in 
principle? Are the successive groups of the Tabular View in a true order of superpo- 
sition? I have no doubt of the general truth of the analysis, not only because it is the 
result of observations of my own, long continued and made with no common toil; but, also, 
because it was most critically and severely sifted, during the last two meetings of the British 
Association, without being invalidated on any one essential point. During the meeting of 
1854 my scheme of classification and nomenclature was met by some distinguished geolo- 
gists, and especially by the gentlemen of the Government Survey, in a spirit of direct 
antagonism; but not one of my antagonists convicted me of error in a single group of 
my Tabular View. It was acknowledged that the analysis of the Cambrian Series, in the 
Tabular View, was substantially right; and that I was the first person who had worked out 
the analysis. Lastly, it was admitted by the President of the Geological Section (once my 
opponent on the very point) that the May Hill sandstone was a true physical and pale- 
ontological group, occupying the place I had given it in the general section. 

I therefore conclude :—First, that the analysis given in the Tabular View is right and 
true. Secondly, that the nomenclature proposed is on an accepted and right principle— 
being based on true sections, and also (so far as the case admits of it) on the co-ordinate 
evidence of fossils. Thirdly, that—so far as regards the lower groups of the Lower Palzozoic 


* Had my friend discovered for himself the mistaken relations of his lower groups; then corrected his mistakes ; and 
afterwards (by traverses through North and South Wales) shown that the Llandeilo flag was nearly on the parallel of the 
Bala limestone—he would by so doing have vindicated his claim (not as a matter of courtesy, but of right) to a share in the 
Upper Bala Group. But he did none of these things. He found that his own Lower Silurian work was wrong, by the 
gradual progress of geology; and to save all further difficulty he proceeded, without any notice, to merge all Cambria in 
Silurial! This might be a ready way of saving a nomenclature which he had extended to foreign lands. But it neither 
recognised the mistakes of the Silurian sections, nor gave us a true and congruous English nomenclature, nor was it just 
toward myself. 
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division (Cambrian Series)—the classification and nomenclature have the undoubted right 
of priority. Fourthly, that the nomenclature is geographically consistent and true—the 
best (and the only good) types of the Cambrian Series being derived from the sections 
of Cambria. Lastly, that no other classification and nomenclature which have yet been 
proposed satisfy all (or so much as one) of the above four essential conditions. 

On a review of all the facts above described, and adopting the words made use of by 
myself in the Philosophical Magazine*, I can now affirm with unhesitating confidence, 
“that the scheme of classification, and consequently of nomenclature, given in the above 
Tabular View, is true for the whole Cambrian series,—that it is the only approach to a 
good analysis of this series which has yet been given—that it was worked out correctly by 
my own labours among the older rocks of Wales, and has the claim of priority—that 
it is geographically appropriate—that it is physically true, because it makes a break between 
the Cambrian and the overlying Silurian series where nature herself had made it—and 
lastly, that it is palzeontologically true, inasmuch as that break is followed by an immediate 
and great change of the fossil species. It is true, exactly for the same reason that Smith’s 
original classification and nomenclature (however uncouth and harsh sounding) of the Oolitic 
series was true—because founded on true sections backed by lists of fossils. It is true, for 
the same reason that Mr Prestwich’s analysis of the deposits above our chalk is true. 
Lastly, it is true, for the same reason that the classification and nomenclature of the “ Upper 
Silurian” rocks is true. Nor is there, in the past history of British geology, any example 
of a single group, or series of groups, which has stood its ground and been established, 
except on principles like those which I have, I believe, correctly followed, and by the test 
of which I am willing that the scheme of classification and nomenclature, above given in 
the Tabular View, should stand or fall. That it will stand, I have not the shadow of a 
doubt, so long as we adhere to our geographical nomenclature.” 

That it may be superseded, hereafter, by some more general and scientific classification 
which may embrace the old and new world, and in which all merely geographical and local 
names will disappear, is quite possible, and I trust probable: but such a speculation does 
not come within the limited views of this Introduction. 


Other Schemes of Classification and Nomenclature applied to the Cambrian Series. 


Before I had, for the first time (1822), entered on an examination of the older 
Paleozoic rocks of England, their characteristic Fawna was by no means entirely un- 
known, or without any illustrations in the old Woodwardian Museum. Many good 
collections had been made from the Dudley Rocks, and some of the species had been 
named. One of the most characteristic fossils of the calcareous flags of Builth and 
Llandeilo (the Asaphus Buchii) was well known to collectors; and (along with one or 


* Paper on the May Hill Sandstone and the Paleozoic System of England, Philosophical Magazine, Dec. 1854. 
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two other species) had been placed in our old Museum, as Builth and Llandeilo fossils. 
More than forty years since, two or three species from Meifod had been placed in our old 
Museum (by my predecessor in the Woodwardian chair), side by side with one or two 
species from Snowdon, and identified (I believe correctly) though not named. A very fine 
collection had been made by Mr Hennah from the Plymouth fossils. Some of the species 
were named (when I first saw them in 1819), and not long afterwards several Plymouth 
species were figured*. Many Scandinavian fossils had been well described and figured. 
Some characteristic specimens from Scandinavia, and some good specimens of the long- 
winged Spirifers, and other fossils from the Rhenish provinces, had been placed in the old 
Woodwardian Cabinets by the founder of our Museum. 

We knew in 1822 as certainly as we know now, that Trilobites, Orthoceratites, and 
multitudinous species of Brachiopoda, formed a very characteristic portion of the oldest 
Paleozoic fauna. But no information of this kind could lend us the least help in the 
classification and nomenclature of the lower division of the Paleozoic Series, till the fossils 
had not only been more perfectly collected and described, but also referred to their right 
place, in some natural succession of physical groups established on good sectional evidence. 

I had, indeed, ascertained before 1824, that there were two distinct groups of fossils 
in the Cumbrian mountains: viz. the Coniston group with its numerous Brachiopods, Tri- 
lobites, and Orthoceratites; and the much higher group of Kendal and Kirkby Moor with 
its numerous unsymmetrical bivalves, (Lamellibranchiata) and other fossils. Very few of the 
species had been at that time correctly named: but when the fossils were put side by side, the 
two groups did not appear to contain so much as one species in common. I had done well 
(if my own reputation had been my only object) had I collected more largely (certainly 
no hard task) the fossils of the Coniston and the Kendal group, had I submitted them to 
Mr Sowerby for their specific determination, and then left the event to fortune. But I could 
not bear to deal in that manner with a great question in Palzozoic Geology; while, for 
three reasons, its difficulties were unsolved.—(1) Because no fossils had been found in 
the vast group of slates and porphyries below the Coniston limestone. (2) Because there 
was a great, and unknown, chasm between the Kendal group and all the overlying rocks, 
whether Devonian or Carboniferous. (3) Because the Plymouth fossils (and that was 
after all the great difficulty), spite of their approach to a known Carboniferous type, were in 
a group which nearly all English Geologists, of that day, considered of a much older date 
than the coarse greywacké of Kirkby Moor. I consequently left the Cumbrian mountains in 
1824—after laying down the demarcation of the physical groups, step by step, from actual 
survey, and determining their order in the natural sections—not without a feeling of 
bitter disappointment. In a subsequent year I sought in Scotland, but in vain, for some 


* In 1819 I traced the Plymouth group into Cornwall, and found it overlaid by old-looking chloritic slates. I there- 
fore concluded that (spite of the newer Palzozoic type of its fossils) the Plymouth limestone must belong to a very old 
Paleozoic group! To have denied this conclusion would (at that period of our knowledge) have been regarded as an 
absurdity not less than denying the truth of the first book of Euclid. Mr Hennah and Mr Greenough were at that time, 
if I mistake not, disposed to identify the Plymouth with the Carboniferous limestone. 
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of the missing chapters in nature’s older Paleozoic records. There was in the frontier 
chain of Scotland even a greater chasm than I had found above the Kendal group. 

In 1831 I, for the first time, entered Wales, not without a hope of solving the old 
Palxozoic riddle; but I was again met, in Denbighshire, by a broken succession of deposits— 
almost identical with that which interrupted the section (of Westmoreland) between the 
Kendal group and the old red conglomerates. I therefore abandoned the descending 
order; and for two summers (as above stated) worked upwards from a base line near the 
Menai Straits, and established the Cambrian Series of the Tabular View; and I have now, 
I believe, put it in its true relation to the overlying Silurian Series. 

During the same summer (1831) my friend and fellow-labourer was led to that 
beautiful Silurian country which his works have made classical in the history of British 
Paleozoic Geology. He found at length—what I had sought for in vain during by-gone years 
—an apparently complete succession, which linked without a break the highest fossiliferous 
greywacké to the Old Red sandstone, and the Carboniferous limestone. I have dwelt on 
these facts only to do honour to the “Silurian System.” It not merely gave us a beautiful 
descending succession of physical groups, along with a corresponding series of characteristic 
fossils; but it rescued Paleozoic Geology (which is its far higher praise) from a very great 
difficulty which no previous observer had been able to overcome*. 

How were the successive Silurian groups determined? By elaborate field-work, by 
natural sections, and by ample lists of fossils. All the author's groups, from the Upper 
Ludlow Rock down to the base of the Llandeilo Flag, were defined, or professed to be 
defined, on the same unexceptionable principles: and we are all ready to sanction the affir- 
mation, “that so long as British geologists establish a classification founded on the sequence 
of strata and the imbedded contents, so long will their insular names be honoured with a 
preference by foreign geologists+.”. And I may venture to add, that these principles never 
have been, or will be, deserted with impunity. Down to the base of the Wenlock shale 
the Silurian groups are demonstrably established on the joint evidence of sections and 
fossils; and they are universally admitted to their right place in our great Paleozoic system. 
But below the Wenlock shale the evidence breaks down, or is misinterpreted. The typical 
Caradoe sandstone is not a continuous, but a broken group. It is made up, in fact, of two 
groups which are sometimes discordant in position; and which, if we use the Silurian 
language, belong to two different systems. It will not do to mask this mistake by the 
names Upper and Lower Caradoc. One group is a true Wenlock sandstone, the other is an 
integral part of that great collective group which I have correctly called Upper Cambrian. 

The typical Llandeilo flag is a good physical group; but in the Silurian System its 
geological relations, both to the beds above it and below it, are entirely mistaken. It is 


* One result was different from what I had at one time expected. There is (as above stated) an unknown chasm 
between the Kendal (or Ludlow) group, and the overlying rocks of Westmoreland and North Wales. This chasm does 
not arise so much from the remoyal of the highest Silurian groups, as from the absence of the lower groups of the Old Red 
Sandstone. 

} Anniversary Address to the Geological Society of London, by R. I. Murchison, Vol. m1. p. 649, 1842. 
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not above, but below, the Upper Cambrian rocks of the neighbourhood. It is not a Silurian 
group, to be packed (as is done in all the typical Silurian sections) near the base of the 
Wenlock shale—to which it has no relations except those of an accidental and discordant 
contiguity. A greater and more injurious mistake, in the collocation of contiguous groups, 
has not been committed during the progress of British Paleozoic Geology. The fact is, 
that the author missed the true relations of the May Hill sandstone to his upper groups; 
and, consequently, missed both the physical and paleontological base of his own “System.” 
When he passed below the May Hill sandstone, he overstepped the true and connected 
sequence of the Silurian deposits; and he descended at once, and without being conscious 
of it, among the vast and complicated groups of Cambria, through which he had never 
made his way, and with which he was then very imperfectly acquainted: and, however 
laboriously and well he did the work of the naturalist and collector, he inevitably failed, so 
far as regarded his two lower groups, in the real task-work of the geologist. He neither 
truly interpreted the Caradoc group; nor did he define (even with approximate truth) the 
place of the Llandeilo group in the great Cambrian Series. Without a good definition of 
such groups, their nomenclature, as parts of a system, is untenable, and absolutely without 
meaning. 

But if the author of the “Silurian System” overstepped its base, mistook the relations 
of his lower groups, and was led, thereby, to a nomenclature which was untrue to nature ; 
he has since then done far greater injury to the cause of physical truth and scientific pro- 
gress, by a desertion of the principles he once vindicated, and on the happy application of 
which rests the best part of his scientific fame. For what is the system of classification 
and nomenclature that he has for some years been endeavouring to enforce? <A classifi- 
cation and nomenclature on the well-combined evidence both of sections and fossils, whereby 
group is linked to group ina natural order? No! But a classification derived from fossils 
only, and of almost boundless application. The “Lower Silurian” groups, in the very sections 
which were assumed as typical, were misinterpreted in the “Silurian System,” and were out 
of their true place in the general sections of North and South Wales. Yet while this is 
virtually admitted, all the rocks of the Principality which contain the fossils of these mistaken 
lower Silurian groups, and also rocks which descend many thousand feet below them, are 
now to be called Silurian: and the Llandeilo formation is to pass as the name for all the 
vast groups which are here described, as the Cambrian series, in the Tabular View! 

After the history of the Llandeilo Flag, I should have thought it far better taste to 
have suppressed the name Llandeilo from any prominent place in Paleozoic classification 
and nomenclature. But without discussing a point of taste, this I dare to affirm, that the 
title-page and the map, of the new work called “ Si/wra,” are in themselves as severe a 
satire as the pen could write against the work, if it is to be considered as a scheme which 
is to settle the grouping and geographical nomenclature of the older Paleozoic rocks of 
England. The Llandeilo flag was the lowest group of the “Silurian System ;” but all old 
rocks below the upper Ludlow must be Silurian; therefore the oldest rocks of Wales are 
Llandeilo flag! I know no better logic whereby the author of the System can maintain his 
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monstrous proposition. I am certain that it is not derived from natural and connected 
groups—honestly worked out in the field, and backed by corresponding lists of fossils. On 
the contrary, it is gained by a positive abandonment of the very principles which give 
truth and meaning to the homely inductive logic of geology—the very logic whereby every 
real group of Siluria was lawfully established. “st Jupiter quodcunque vides,’ was once 
said by Dean Conybeare in mockery of the old despotic rule of the name Greywacké. 
A golden age of truth and reason, and slow, but secure, inductive logic, seemed to follow: 
but the jovial days of a new dynasty are to spring up, it seems, under a new name, not less 
despotic than the one which had ruled before it! If all the fossil-bearing rocks below the Old 
Red sandstone are to pass under one name, let us cling to the venerable name Greywacké. 
It can do no mischief while it describes things indefinite, simply because it is without 
meaning. But the name “Silurian System,” if used in the same extended sense, is preg- 
nant with mischief. It savours of a history that is fabulous; it leads us back to a false 
type; it unites together as one, two Systems that nature has put asunder; and it is 
geographically untrue. 

Two great mistakes were committed during the elaboration of the “Silurian System.” 
In the first place the nomenclature of the author was too ambitious. For even on the 
supposition that all his groups were correctly linked together and put in a true relation to 
the groups below them (which assuredly they were not), they never did make anything like 
a System—certainly not in the sense in which he afterwards endeavoured to enforce the 
meaning of that word. When his great work appeared in 1839, he believed—on no 
teaching of mine, but on evidence which he had examined for himself—that the Cambrian 
System of South Wales admitted of three principal subdivisions; and that the highest 
of the three subdivisions was not only inferior to, but actually, in several places, formed an 
ascending passage into, the Llandeilo Flag. At the same time he believed (and he believed 
correctly), on the evidence of the sections to which I had conducted him in 1834, that the 
Bala limestone was deep-seated in those groups which both he and I had called Upper 
Cambrian; and which, on his own interpretation, were below the Llandeilo Flag. 

We collected some of the most common, and therefore most characteristic, Bala 
fossils. They were carried off by my friend, and he did not find among them one species 
which was not also abundant in his “Lower Silurian” groups. An exactly similar result 
was published by myself full two years before the appearance of the great classical work 
on Siluria (1839): and in every instance in which I had occasion to allude to the fossils of 
my upper Cambrian groups, I described them (in the printed Syllabus of my Lectures 
and in two papers read before the Geological Society,) as exhibiting many species iden- 
tical with those of the “Lower Silurian” groups. My lists of fossils were meagre (for 
before 1843 the best part of my collection was inaccessible); but they were amply 
sufficient for a good general inference; and, as a matter of fact, they did not give me so 
much as one species which was an exception to the rule of identity with those of the 
Lower Silurian groups. 
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Hence the author had no right whatsoever, on Paleontological grounds, to call his 
Silurian rocks a “System.” He had no right to throw out the word at random; with 
a reservation that he might afterwards make it good by a new and arbitrary act of 
incorporation of Cambria into Siluria. When he did this he virtually deserted those prin- 
ciples of classification and nomenclature which he had (above any other member of the 
Geological Society) helped to establish. I opposed his use of the word System whenever 
the nomenclature of his groups was discussed between us either in private or before the 
Geological Society. A System, however, they were called; and if he made his first mistake 
in adopting his name “Silurian System” before he had found its geological base, he must 
abide the consequence of the mistake, without making mea sharer in it. The facts I ex- 
hibited to him in 1834 might well have made him doubt about the truth of his own sections. 
His belief in the geological truth of his lower sections, does not, however, appear to have 
been shaken in 1839. Hence I contend (even on the admission that the lower groups of 
his Silurian Sections were rightly placed) that he was not a good and true instructor of 
nomenclature: on the contrary, that he overstepped the evidence given by the older British 
Paleozoic rocks, and positively misled the Russian geologists, when he taught them to 
describe as “Lower Silurian” every rock in which they found the “ Lower Silurian” fossils. 

The second great mistake was perhaps a natural consequence of the former. For if 
the author of the “Silurian System” had a right to call all foreign rocks—below the old 
Red Sandstone—Silurian, unquestionably all Cambrian rocks must become Silurian. But 
here the fundamental sophism, involved in the Silurian syllogism, became perfectly trans- 
parent; for the authors next step (when he sponged out the whole of his own base 
line, and coloured all Cambria as if it were but a part of Siluria) brought him into 
direct collision with another workman in the same field, who knew the Cambrian rocks far 
better than himself; and also into direct collision with his own lower sections, and the very 
evidence on which the scheme of his classification and nomenclature had any claim upon 
the acceptance of geologists. 

It was perfectly certain, before the Silurian map was changed (1843) and its colours 
spread over the older rocks of Wales, that some great mistake had been committed in 
the construction of the “Lower Silurian Sections.” <A great mistake there was; but its 
extent was, perhaps, not then known. The progress of discovery shewed that the Llandeilo 
group had (by the greatest and most mischievous mistake committed in the history of 
English Paleozoic Geology—a mistake which actually arrested for full seven years all pro- 
eress in the analysis of the older portions of the great Paleozoic System) been placed 
in a false relation to the Upper Cambrian (or Upper Bala) group. At a later period 
(1852) I proved that the Caradoc group had also been misinterpreted; and I at length 
(as stated above) discovered, with Professor M‘Coy, the true Silurian base. 

But apart from any discussion on this latter point, was the Silurian scheme of nomen- 
clature to stand good when the sectional groups on which it rested were struck from 
under it? Were geologists (British or Foreign) who had adopted the nomenclature on 
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the assumed integrity of the sections, to persevere in it (when the sections were proved 
untrue), out of deference to the author of the System, and out of regard to his great 
services? Any one who can give a positive reply to such questions is out of the reach of 
argument; and has but a low conception of the true dignity of physical science, and the 
sanctity of philosophic truth. 

When the author (in 1842) examined—I believe for the first time—the Cambrian 
Series of North Wales along with his Russian fellow-labourer Count Keyserling, he found, 
among the Cambrian groups, the fossils he had called Lower Silurian; and the very rocks 
he had taught his Russian friends to designate by that name. But, so far as regarded the 
fossils, was this a new discovery? It was no such thing. It was but the lesson I had put 
before him, and which he had read correctly, when we visited the Bala rocks together in 
1834. There was no shade of difference in the fossil evidence. But in 1854 the Bala group 
was to be called Cambrian; because it was deep-seated in a group which he (by mistake) 
had placed below his Llandeilo flag:—while in 1842 the same Bala group and other 
Cambrian rocks were to be called Silurian; because he had called the Russian rocks of the 
same age Silurian! This proves, I think, to demonstration, that the author had no right 
whatever to the nomenclature he gave to the rocks of Russia; and that a deep injury may 
be inflicted on the cause of scientific truth by a precocious classification and nomenclature. 

That the author (in 1839) doubted about his base line, is evident from a single 
paragraph near the end of his great work—* The Silurian System.” But if there were any 
paleontological, or other grounds of doubt, the nomenclature and the classification were, so 
far, in abeyance; and as there were two labourers in the field, the natural question (if any 
doubts arose) seemed to be, who was in the right, or who was in the wrong? Yet this very 
natural question never seems to have crossed the mind of the author of Siluria, except 
in an erroneous and one-sided form. His only doubt was whether he might not enclose, at 
some future day, a part of Cambria within his boundary. But surely there was another doubt, 
whether (if his Lower Silurian sections proved wrong) he might not have to contract his 
Silurian base to some position that was more compatible with physical and fossil evidence. 
While these doubts remained, it seemed but reasonable to establish a middle group, with a 
name that should recognize the joint labours of the author of “Siluria” and of myself. Had 
this concession been made the author would have gained by it more than was his due ; for 
his true Silurian base is the May Hill sandstone, and nature has given him no other. 

But concession was far from his thoughts. He had given (without any true claim based 
on his own sections or on his knowledge of the older rocks of England) the name “ Lower 
Silurian” to the oldest Palaeozoic rocks of Russia. When he afterwards examined the Cam- 
brian rocks of England he must have known, or at least suspected, that his typical Lower 
Silurian sections were wrong. Did he then attempt to qualify his Russian nomenclature / 
No such thing. Dazzled, it seems, by the well-earned honours he had gained in Russia, he 
could not see the false position in which he stood among the older rocks of England: 


nor had he ever the magnanimity to acknowledge himself wrong on one single point. 
h2 
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And to settle all dispute, he swept all Cambria into Siluria—claiming as his own twenty 
or thirty thousand feet of good physical groups which he had never well studied, and 
of which he had absolutely mistaken the geological relations in his published works. Sueh 
a desertion of first principles cannot easily find its match in the history of British Natural 
Science. It discards geographical, physical, and sectional evidence. It practically sets at 
nought the nomenclature on the double evidence of sections and fossils. Its upper groups 
are defined on one principle, and its lower on another. It makes two “Systems” into 
one. It virtually masks the author’s own mistakes and attributes them to a fellow-labourer ; 
and it thereby involves a great historical injustice. 

Let me once again (for it involves the whole question in debate) go back to first prin- 
ciples, and ask how has the classification, and consequently the nomenclature, of British 
rocks been established? The answer is—by a severe examination of physical groups and 
their order of succession, and by a corresponding examination and collocation of the fossils. 
Then from physical groups and fossils combined (one kind of evidence sometimes modifying, 
but never in long conflict with, the other) formations have been named and grouped into 
systems and collective groups. But when formations, and systems of formations (such e. g. 
as the Oolitic or Mesozoic) have once been well established—each formation, with a defined 
name, having its place also defined by its true relations, both to the formations above it and 
below it—we can then reason inductively from our first type, extend our conclusions to distant 
lands, and identify a foreign succession with our own. And, such is the general uniformity 
in nature’s laws, that we can often make this identification with great confidence by help of 
fossil evidence only, in cases where we are deprived of all other evidence. But in every 
instance (and there is no exception to the rule) where we apply the fossil test, and pretend 
to give an English name to a distant formation by help of it, it is assumed that we have a 
good base to work upon—a good English type worked out on the double principle, and 
actually established and acknowledged. Thus if, on the continent of Europe, or in the 
more distant continents, I found a rock with the fossils of the Lias (though nature had quite 
changed her features, and though the distant sections were without further evidence) I should 
call the rock ZLias; and that name would define its epoch in the paleontological history 
of the earth. It would be a rock newer than the Triassic and older than the Jurassic 
groups. Geologists have found, as a matter of very wide experience, that this kind of 
reasoning, when cautiously and logically applied, has never led them far astray. 

But when we are in a ¢erra incognita, and among formations which are, as yet, unclas- 
sified and unnamed, and not yet referred to any acknowledged type, we have no right 
whatever to apply the fossil test alone, and pretend to generalize at once from it. For the 
fossil evidence, in that case, would want the sanction of some acknowledged type, worked out 
on the more perfect evidence both of sections and fossils. 

If Geology is to stand as an inductive natural science, its classification must be based 
on a true induction from observed facts: and the fundamental facts of Geology are physical 
groups and their fossils. But physical groups are the facts first in order; and without the 
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observed succession of such groups we never could have dreamt of a natural succession of 
paleontological types; or used such types in proof of a long succession of epochs recorded 
in the ancient chronicles of the earth. These principles have been happily applied in elimi- 
nating and classifying the geological deposits of all ages; and they have never (I repeat) 
been abandoned with impunity and without loss. And if it has been found needful to adhere 
to these principles among the acknowledged British groups, from the upper Palzozoic to 
the newest Tertiary,—and if it has been found, from past experience, that the exact determi- 
nation of physical groups has, in every age of Geology, been the first step in advance: still 
more are we bound to these first principles while we are dealing with the lowest division of the 
whole Paleozoic System; because, within the limits of that division, fossil evidence gradually 
disappears, and physical evidence becomes, at length, not only our first, but our only guide. 

When I entered North Wales in 1831, it was, geologically, little more than a terra 
incognita. Honestly, and with no small labour, I worked my way through this unknown 
land. I was guided by the physical groups which marked a true physical succession; and 
in classifying and naming the successive groups I never once deserted the great first prin- 
ciple of double evidence, so far as it admitted of application. The final result appears in 
the above Tabular View. 

The “Silurian System” was admirably worked out, on the same acknowledged prin- 
ciple, as far as its base—the May Hill Sandstone; and (without, for the present, making any 
count of the May Hill Sandstone) every downward step in the “Silurian System” professed 
to be made on the same double evidence of sections and fossils, till the whole series ended 
in the Llandeilo Flag, which had its supposed base resting upon the highest of the great 
collective Cambrian groups of the Tabular View. In the nomenclature of the “System” 
the true principle of classification was acknowledged and proclaimed ex cathedrd by the 
author; and it was incontestably at the same time assumed, that the physical groups, from 
the Upper Ludlow rock down to the Llandeilo Flag and Upper Cambrian rocks, were 
arranged in the very order of nature*. 


* This was assumed as the true order in the typical section engraved on the original map of the Silurian System, 
and in all the other sections of the work that had any bearing on the point; and it was assumed as the true 
order (virtually the groundwork of the whole scheme of Silurian Classification and Nomenclature) in [Dr] Fitton’s 
Article in the Edinburgh Review (April, 1841) above referred to. At the time that Article was in preparation 
for the press the Author of the System seems still to have upheld the geological truth of his own sections. 

It would be a pitiful criticism upon a work of such great extent and importance (the publication of which 
(1839) formed an epoch in the history of Paleozoic geology) to say that its boundary lines were here and there 
a little divergent from a true geographical delineation. But it is not a small or pitiful criticism to prove that 
its base line was wrong in principle, and that the colours of the Silurian Map were erroneous in principle. For 
in the arrangement of the colours it was assumed (and for that assumption the author of the “Silurian System” was 
alone responsible) that the collective Upper Cambrian groups of South Wales (including all the undulating rocks 
between Cardigan Bay and the true Silurian terrace) were inferior to the base line of the Llandeilo Flag. The 
change made in the Silurian Map in 1843 was not an adjustment of a base line: it was a complete change of 
principle, which properly and naturally included a change of nomenclature. But the old nomenclature, which was 
erroneous because derived from erroneous sections, was kept entire; and the change was made in a wrong direction, 
by throwing the whole mistake upon the true geographical nomenclature, by sinking the name of Cambria, and 
by involving all Cambria in Siluria. A more direct offence against sound inductive logic and geographical propriety 
has never, perhaps, been committed in the history of geology. 
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In the progress of British Geology it was however found that the Lower Silurian 
sections were wrong in principle. The so-called Caradoc sandstone transgressed the true 
physical and palzontological base of the “Silurian System ;” and, by a mistake of classifi- 
cation, united together, under one name, two contiguous (but sometimes discordant) groups 
of two distinct Systems. And so far as regarded the typical Llandeilo Flag, the mistakes 
were still more fatal. It was put in an erroneous relation to the upper Bala group, by a 
positive inversion of the sections: and it was put in an erroneous relation to the Wenlock 
group by a misconception of the sections; which did not shew a consecutive and complete 
succession, but one which was broken and discordant. 

If these fundamental mistakes implied (as they unquestionably did) some change of 
classification and nomenclature, who was to suffer from this change? The author of the 
Cambrian series, or the author of the Silurian? Let common reason and common sense 
give the reply. I had adhered to, and followed out, an acknowledged principle; and I had 
at length derived from it—without any violation of physical evidence, or any want of com- 
pleteness in it—a good classification and a good geographical nomenclature. My friend 
deserted his principles when he found his sections wrong. He no longer pretended to esta- 
blish his nomenclature on true physical groups borne out by lists of fossils. But because he 
had described the Llandeilo fossils (which had by the great undulations of South Wales been 
brought from beneath the upper Cambrian group into a discordant contact with his true 
Silurian terrace) and called them by mistake Silurian; therefore all the older rocks, both of 
North and South Wales, were to become Silurian ! 

Thus, in violation ef all geographical propriety, he proceeded to incorporate all Cam- 
bria within the limits of his Silurian kingdom. In doing this he claimed as his own a 
country over which he had no right of conquest. And while doing this he turned the whole 
logie of Geology upside down:—by making the true nomenclature to precede, and not to 
Follow, the true classification of the physical groups :—and by establishing his scheme on fossil 
evidence alone, in those very parts of the descending series where, above all others, the 
sections were most difficult, and true physical evidence was most needed. I do not believe 
that I am at all distorting the facts by overstating them: and I must not dwell any longer 
on first principles, to which I consistently held fast; and which my friend, unfortunately, 
deserted—to the great retardation of English Geology, and the great subsequent damage of 
its classification and nomenclature. 

No great step (be its direction right or wrong) is ever taken in physical science without 
some show of reason. In the illogical (and finally the unjust) expansion of the Silurian 
nomenclature, the steps are easily uncovered. The Silurian groups were established on what 
was (at the time) supposed to be good and perfect evidence. The groups, from the Ludlow 
to the Llandeilo base, were then called “a System.” From the first, I objected to this 
application of the word “System” for several reasons; but chiefly because the Bala fossils, 
so far as I knew them, were identical with species of the “Lower Silurian” groups. This 
facet was known to the author of “the System,” though he still placed his Llandeilo Flag 
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above the Bala group. But a system his groups were called. Here was the first mistake. 
A yerbal mistake may, and often does, become the foundation of an unconscious sophism. 

Following in this train, the oldest fossil-bearing rocks of Russia were called Silurian. 
They were identified with the “Silurian System*.” But the author afterwards found among 
the Cambrian mountains (of the Bala group) the rocks he had called Silurian in Russia. There- 
fore the Cambrian mountains (all the groups, in short, of the Cambrian series in the Tabular 
View) were to be Silurian! And as such he mapped them (in 1843) without a syllable of 
communication to myself. If we admit the Silurian syllogism advanced in the concluding 
words of a preceding page (supra, p.56), we must accept the consequence of this new syllogism. 
It is irresistible. Yet from the very starting-point of the author’s reasoning there lurks both 
a mistake on a point of fact, and a virtual sophism. The Silurian sections were not true; 
and had the groups (down to the Llandeilo Flag) been truly placed, they did not form a 
System, as he interpreted their relations when he illogically grouped them into “a System.” 

I think it evident that the author of “the Silurian System” suspected that his lower 
sections were erroneous before he altered the colours of his map in 1843. He may also 
have suspected that my upper Cambrian sections were in principle erroneous; and if so, he 
was mistaken. But on no conceivable supposition could he have a right to mask his own 
mistake by a spoliation on the scientific property of his fellow-labourer. Had he been 
playing a solitary game he might have shifted the cards as he pleased: but the game was not 
solitary. I had done the hard work in Cambria. Of Cambria he had only touched the out- 
skirts, which he certainly had misinterpreted at the time he published his System and defined 
its base. Small reason, therefore, had he (except the despot’s plea) to readjust his boundary 
at my cost, to extrude me from the country over which I had the right of conquest, and to 
claim it as his own. Had his lower groups been right they would have sanctioned no 
claim beyond a share in the Bala (or Upper Cambrian) group: but that claim is now 
at an end by the establishment of the true Silurian base—the May Hill Sandstone. Had the 
extended Silurian nomenclature been more symmetrical, and geographically more true than 
mine, it might have had some claim in point of taste: but geographically it is incongruous 
to the last degree. The rocks of Cambria are no longer to be called Cambrian, but they 
are to be called Silurian, to give a stability to the so-called “Silurian System,” which 
without their help is baseless! 

But it may well be asked, if such were the facts of the case, how came geologists 
so generally to accept the Silurian nomenclature in its widest and most illogical extension ? 


* Let no one say that my objections to the extended use of the words “Silurian System” were an afterthought. 
When the magnificent work done by my friend and his fellow-labourers in Russia was first expounded to the Geological 
Society, I took an objection to the name “Silurian System” as applied, without qualification, to the older rocks of 
Russia. My objection was ill-received by those who knew nothing of its true meaning. The author of the 
Silurian System saw, I cannot doubt, the direction in which his scheme of nomenclature was drifting. I at least 
saw yery plainly that it involved, as its logical consequence, the incorporation of nearly all North Wales into the 
Silurian System. My objection was not therefore captious and frivolous, as was supposed and asserted by some 
who knew little of the true development of the older Palozoic rocks of Britain. It was only a vindication of first 
principles which ought never to have been abandoned. 
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I reply—Because the facts were little known to geologists: and, perhaps, because they 
little cared about them; for paleontologists who know little of field labour may regard 
nomenclature as of very secondary moment—Because they had not considered the sophism 
by which the Silurian nomenclature had been expanded, or the positive injustice and 
geological untruth which it virtually involved—Lastly, and I believe chiefly, because they 
supposed that I had made some egregious, but unacknowledged blunder; and that I had, 
in consequence, quietly abandoned my whole scheme of classification and nomenclature. 
And well might they believe so, after the audacious liberty taken by Mr Warburton with 
the nomenclature of a paper published in my name in 1843%*. 

It was under this impression (I write advisedly) that the Director of the Govern- 
ment Survey began, and went on with, his great Survey of Wales. “He believed that I 
had abandoned a very good nomenclature,” for reasons known to myself; and that the 
Silurian nomenclature was, therefore, to be regarded as, in fact, acknowledged and esta- 
blished: and hence that the primary object of the Survey was to give meaning to the 
Lower Silurian groups. Be this as it may, the Surveyors did not (as they were logically 
bound to do) keep their nomenclature in abeyance till they had worked out all the 
physical and paleontological subdivisions of the great Cambrian Series. On the contrary, 
assuming the Silurian nomenclature and the new Silurian map as their guide, though by 
their early observations in South Wales they proved that the Llandeilo Flag had been 
put in a false relation to the Upper Cambrian groups, they first reduced it to its right 
place in the general series; then they expanded it upwards through five or six thousand feet 
of strata, and downwards through more than twice as many thousands; and thus they 
elaborated their second division (in conformity with the new Silurian map of 1843), by 
a process which had no reference to the natural succession of physical groups, and with 
a nomenclature which was geographically incongruous and untrue. They did this while 
a truer and more philosophical nomenclature was before them; which, however, they be- 
lieved that I had abandoned. 


* Strange as it may appear, yet is it literally true, that for a period of about seven years I remained in absolute 
ignorance of the fact that Mr Warburton—in the opening paper of the Quarterly Journal of the Geological Society, which 
was published in my name, though never revised by myself during its passage through the press, and studiously kept from 
my revision—had quietly tampered with my nomenclature, and made me perpetrate (quite unconsciously and against plain 
truth and reason) an act of scientific suicide. I haye had a long, and perhaps unreasonable, dislike of premature nomen- 
clature. But it can do no harm, and it may sometimes do good as a means of marshalling our supposed facts together, so 
long as it is used provisionally. But when our provisional nomenclature is assumed as dogmatically fixed and permanent, 
while the critical and fundamental facts assume a new type through the progress of discovery—when our provisional names 
are not so modified as to suit our new facts, but our new facts are so distorted as to suit our first nomenclature; it then 
becomes not merely unsymmetrical and in bad taste, but it becomes a very mischievous hindrance to the cause of truth 
and reason; for it literally compels us to march in fetters. I cared little about nomenclature, and I was ready to modify 
my own in any way compatible with scientific truth. It was not till I found myself excluded from the classification and 
nomenclature of North Wales (though I had, with a near approach to truth of detail, analysed the whole Cambrian Series, 
which assuredly had not been done by any other English geologist) that I began to maintain my own position; and I then 
found that while vindicating myself I was only contending against palpable error, and vindicating those very principles which 
have been the guide of Geologists in every step of real progress; and form the basis of the logic by which geology has 
gradually risen into a symmetrical and secure system of classification and nomenclature. 


INTRODUCTION. Ixy 


Nor were the consequences of this scheme only an inconsistent and unphilosophical 
nomenclature. All Cambria and Siluria must form one System. Therefore, on the scheme 
of the Survey, the oldest fossil-bearing rocks of Wales (under the name “Lower Silurian”) 
were linked to the true and undoubted groups of Siluria by a “Middle Silurian” group 
made up of the Caradoc Sandstone and the May Hill Sandstone. This link (the only 
support of the scheme which packed the rocks of Cambria and Siluria in one System) 
has now been broken; for it was not of nature’s workmanship: and the attempt at its 
fabrication showed the importance of a cautious adherence to fundamental principles; and 
also proved that excellent paleontologists and excellent field observers, even while com- 
bined together, may be greatly misled by a premature classification and nomenclature*. 

After his well-deserved triumphs, and the high honours gained in Russia, my 
friend seemed to aim at nothing short of a Palzeozoic Empire, over which the supreme 
authority was to center in himself. The highest collective group of the whole Palzozoic 
System must have a new name—Permian; and the symmetry of our English geographical 
nomenclature became disfigured by the interpolation of a foreign name, which put out of 
sight our own more perfect European typet. In pursuance of this commanding aim, the 
Silurian System was no longer a philosophic scheme worked out on principle and defined 
by admitted facts: but Siluria became a region undefined and expansible—capable of ab- 
sorbing within itself, right or wrong, all neighbouring countries which had with it any 
community of character or language. 


* While the May Hill Sandstone and the Caradoc Sandstone were regarded as one group, and called Middle Silurian, 
there was no motive for a nice separation of the fossil localities. At any rate, it is quite obvious that, in the collection of 
the Government Survey, the May Hill and Caradoc fossils must have been injuriously blended together. The collection 
made by myself had been formed without any hypothesis as to nomenclature, and with great care as to the localities. Hence 
(as has been above stated) Professor M°Coy was enabled from my collection (though far inferior to that of the Government 
Survey) to make the critical separation of the May Hill and Caradoc Sandstone, before he ever visited any part of Siluria. 
This separation was the very turning-point in the right interpretation of the physical as well as of the paleontological 
groups which enter into the structure of North and South Wales. 

As the classification and nomenclature of the Survey is hardly more or less than a following out of that which was 
advanced by Murchison in his map of 1843; the same objections apply to both. As I have succinctly stated the objections 
which I believe fatal to the scheme of the Government Survey, in one paragraph of a paper published by myself in the 
Philosophical Magazine of December last, I will subjoin them word for word to this note: though they are virtually but a repe- 
tition of the reasons above given against the unphilosophical and illogical extension of the published Silurian nomen- 
clature. They are as follows: ‘ Once for all, then, I confidently affirm, that the great Cambrian series is a natural and true 
series, and that its subdivisions have been rightly named in the above Tabular View. On the other hand, I contend that 
the classification and nomenclature of the same series in the scheme of the Government Survey are erroneous and untenable, 
Ist. Because it overlooked the true physical and paleontological base of the Silurian series. 2nd. Because its nomenclature 
is but an expansion of Silurian names derived from sections which were not true to nature. 3rd. Because no section, within 
the limits of Siluria, gives us a good older Paleozoic type. 4th. Because the nomenclature of the Cambrian series (as given 
in the Survey) was not deduced from the natural groups; but, on the contrary, the natural groups were so packed as to fall 
in with a previous (Silurian) nomenclature, which was based on erroneous sections. 5th. Because it introduces two different 
and incongruous schemes of nomenclature into one System, and consequently involves the nomenclature in most needless 
geographical contradictions and incongruities. There ought never to haye been any controversy on the questions I have 
been discussing ; and since the establishment of the May Hill Sandstone, there is now at least no shadow of reason for its 
continuance.” 

+ For the purpose of comparison with the corresponding rocks of France and Germany, our own highest British 
Paleozoic type is more perfect than the Permian of Russia. (Supra, note to p. xxyi.) 
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This over-ambitious aim was followed with all the energy of a bold hunter who, while 
he pursues his game to the death, little thinks of his neighbours’ fences, or that he is 
trampling their crops under his horse’s hoofs. One who adopts a daring scheme of philo- 
sophy often has, for a while, a great advantage over another who is pursuing truth by the 
secure and sober steps of inductive logic. For men hate to be dangling in doubt; and one who 
offers to the enquiring mind an apparent resting-place, is sure of immediate favour. A 
bold generalization, ratified by a technical name, may have the promise of some endurance. 
For when a man has accepted a technical name, he never readily submits to the humili- 
ation of parting with it: and he will often cling to names with more tenacity than he 
clings to principles; which he never perhaps examined for himself, or, it may be, never 
thoroughly comprehended. Half the wrangling in the world of science has arisen from 
premature generalizations, embodied in a premature nomenclature. 

The Silurian nomenclature was first accepted because all English and Foreign Geologists 
believed (and, so far as regarded the two lower groups, believed erroneously) that the 
Silurian sections were true to nature; and consequently, that the subordinate fossils were 
arranged also in a true descending order. Now, although the sections were wrong, the 
palzontological sequence was true to nature: and for this simple reason, that the greater 
part of the so-called “Lower Silurian” species were (by a great mistake in the “Lower 
Silurian Sections”) taken from their true place, which was in some cases thousands of feet 
below the May Hill Sandstone, and catalogued as the fossils of two groups which were 
placed (by a great physical error) immediately under the Wenlock group. To a foreign 
paleontologist, or to any one unacquainted with the true physical structure of England, 
the sequence indicated by the fossil evidence seemed therefore to give a very high sanction 
to the supposed truth of the “Lower Silurian Sections,” and the nomenclature that was 
derived from them. 

The descending paleontological sequence in America, and on the continent of Europe, was 
proved to be the same, or nearly the same, with that given in the so-called “Silurian 
System.” Therefore it was naturally concluded that the Silurian groups must be in a true 
physical arrangement, and that the Silurian nomenclature was justified by its evidence. 

But how was the Silurian kingdom to be upheld when its foundations were not only 
shaken, but overturned, and when the first principles of its constitution were found to be 
devoid of a true geological sanction? After a manifesto which acknowledged a great 
mistake, but blinked the truth by very unfairly throwing the blame of the mistake on 
myself, it was upheld by a despotic act of usurpation, carried into effect without my 
knowledge or participation, without any respect to historical justice, and without any 
regard to geographical propriety. All rocks below the Old Red Sandstone were to be one 
System, and that System was to be Silurian! 

When this scheme was accepted, in great ignorance of the true bearing of the facts 
on which alone it could be entitled to acceptance (and let me remark, by the way, that 
apart from all other evidence, no one could have any just conception of the true bearing 
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of the facts before the establishment of the May Hill group as the true Silurian base) 
—when it was adopted, almost to the letter, by the Government Survey—and when it was 
affirmed that the only workman, who had any claim against it, had abandoned his own 
work and thereby acknowledged himself wrong—the act of usurpation seemed for a time 
to be complete and triumphant. Any opposition to it was a philosophic heresy, and any 
word raised against it was received by the Geological Society of London with absolute 
mockery and misplaced scorn. 

A conquest made in war, whether just or unjust, may be long upheld by the same 
brute force which gained it. But it is far otherwise in the more honest and peaceful 
conflicts of natural science. Science is a republic which admits of no dictation but from 
truth and reason; and from them there is no appeal. 

If in the progress of a rapidly advancing science a great and good workman make a 
great mistake; and if that mistake be largely adopted under the sanction of his name; so much 
the worse for himself. Physical truth is not a thing mutable and dependent on popular 
voice. The truths of nature are eternal. Physical mistakes (whether of classification and 
nomenclature, or of a false induction from facts imperfectly observed,) may last their day : 
but that day cannot be long, while the spirit of enquiry is alive among mankind, and they 
are awake to the power and sanctity of philosophic truth. Magna est veritas et prevalebit, 
is a trite old saying; but it will be true so long as there is constancy in nature. 

There never ought to have been any controversy between the author of the “Silurian 
System” and myself. Our work was sufficiently distinct to allow each of us his own pro- 
vince, even while a large border country remained in doubt, and was open to a double 
claim. But he contrived from the first (casting the consequences of his own mistakes upon 
myself) to make it a very ungenerous controversy; by excluding my hard and long-con- 
tinued work, which was substantially right, from all name and notice; and claiming by 
despotic title a country over which he had gained no rightful conquest, many parts of 
which he had never touched; with which, when his scheme of absorption was first pub- 
lished, he was very imperfectly acquainted; and which, even now, he only knows well at 
second ‘hand. Since the establishment of the May Hill Sandstone as the physical and 
paleontological base of the Silurian rocks, we have, at length, a well-defined separation 
between Cambria and Siluria; and there is no longer any equitable or reasonable ground 
of controversy on the score of classification and nomenclature. If it be continued now, it 
is nothing more or less than a useless struggle for the perpetuation of a positive wrong. 

It might seem incredible that a scheme of classification which involved the gross geo- 
graphical absurdity of absorbing Cambria into Siluria, and the palpable geological absurdity 
of making the Cambrian Series of the Tabular View the equivalent of the Llandeilo Flag, 
could set up its claims for our permanent acceptance. But moral arguments have been 
advanced I think unfairly, which if true would put me greatly in the wrong: and I believe 
that such arguments have had more weight with some English geologists than those which 
were physical. 

42 
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1. Thus at the Meeting of the British Association (in 1854) it was contended by a 
gentleman of the Government Survey, that the nomenclature was settled, and that I was only 
disturbing a settled point*. One who has put himself in the wrong may well contend for 
this: but I reply, that there can be no settlement which is on a false basis—that no autho- 
rity can vindicate a wrong—that it will not do to perpetuate an error because many may 
in ignorance have embraced it. 

2. By others, the controversy between the author of the “Silurian System” and 
myself was called a mere dispute about words and names. I deny the justice of such an 
assertion. A name, like Cambrian or Silurian, implies a true classification, or the name is 
good for nothing. A true classification implies the application of true principles and the 
right use of them. A name may become the mere watchword of a party, and do infinite 
mischief to scientific truth. Geology is an expanding science; and if its nomenclature 
remain fixed and be not adapted to the advance of facts, it either does not move at all, or 
it moves in fetters. Whenever a great step is taken in physical science and is defined by 
a general name, such as “Silurian System,” that name will assuredly be abused by those 
who have a prurient and incautious appetency for generalizations; nor is it an easy matter 
even for cautious men to escape this kind of mischief. I may quote one or two exam- 
ples that are in point. 

An erroneous identification of a single group in North Devon with the Caradoc Sand- 
stone, imposed on me a task which detained me in Devonshire and Cornwall for the greater 
part of two summers. An erroneous identification of certain Belgian with certain Silurian 
groups, had been made before the Belgian and Rhenish provinces were visited by Murchison 
and myself in 1839. By prematurely accepting some of these identifications we lost the 
labours of nearly half the summer; and though we did make some true steps in advance, 
our joint Memoir was afterwards damaged by our attempt to Silurianize the lower Devo- 
nian groups on the borders of the Rhine. A premature extension of the Silurian groups 
and names over Cambria led the Government Survey into their error in the determination 
of a “Middle Silurian” group. And lastly, the name “Silurian,” which professed to be 
geographical, and based on an accepted physical principle, is to remain fixed at the cost 
of geography, and by the abandonment of the very principles which gave truth and meaning 
to the name. I contend, therefore, that a dispute about names, involves, in the present 
case, nothing more or less than a dispute about the first principles of Science, which we 
cannot violate without damage to the cause of truth. 

3. Thirdly, it was hinted that the classification of the Tabular View virtually embodied 
all new discoveries. If the remark meant anything, it must, at the time it was made, 
have meant that my work was not original, and that I was claiming what was not my own. 
Whatever may have been the value of my work among the older Palsozoic rocks—how- 
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* The same fallacy appears more than once in the pages of Siluria. “The point in dispute is settled :” but the 
following questions cannot be suppressed. If the point be settled; by whom? and by what arguments? 
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ever small—it was, at least, original. I worked first, and single-handed. The only material 
changes I have made in the grouping of the Cambrian Series since 1832 have been the 
shifting of the base line of the great collective Bala group to a lower level; the adoption 
of the name Lingula flag; and the separation of the May Hill from the Caradoc Sandstone. 
In none of these changes have I owed anything to the Government Survey; and to whom 
else could I owe them*? 

4. It was hinted (and it was the only point which grieved me) that the Silurian System 
was a great work, the appearance of which made an epoch in British Palzozoic Geology; and 
that I did not treat the author with the honour and consideration he deserved. I emphatically 
deny the charge. I have done all honour to the Silurian System, and accepted its groups, and 
the names given to them, without reserve, wherever they were right and admissible. I might 
have attempted to unpack my old collection; or I might, with the utmost ease, have made a 
good new collection from the fossils of Coniston and Kirkby Moor, and submitted them to Mr 
Sowerby for determination; and thereby have endeavoured to go shares in my friend’s 
Silurian discoveries. But I made no such attempt. I was certain that his physical types 
and fossil lists were excellent, and that he had a full right to make them typical. I only 
abandoned the Silurian classification when I believed that the author had deserted his own 
principles. If I differ from a fellow-labourer, the greatest respect I can pay him is to tell 
him plainly and honestly why and where I differ from him; and it is no mark of respect to 
merge plain truth in words of stupid and unmeaning courtesy. He had made a noble conquest, 
and received from it honour enough to satisfy a reasonable ambition: but “too much honour,” 
the poet tells us, is a burden too heavy for a man to bear. My friend became ambitious 
of a more extended conquest. With much gravity he expunged his own base line of about 
200 miles in length, and then consummated what I thought an act of spoliation. If I 
resisted this, did I thereby cease to do deserved honour to the author of the Silurian System ? 
Let facts speak for themselves. He tells us, with just pride, (Siluria, p. 9) “that his 


* In three instances (and three only) I wrote for information to my friends employed on the Government Survey. 
(1) When in 1846, I had traced the Lingula flag from Tremadoe to Cader Idris, I wrote either to Mr Jukes or Mr Salter, 
and stated that if the views I had formed in 1832, of the structure of Carnarvonshire were correct, the Lingula flags 
ought to be found above the Harlech grits which overlie the great Nant Francon slate quarries. In that position I had 
sought for these flags for a few hours (during my hasty passage through the country in 1846) but had not found them. The 
reply was, that the Surveyors had found them in the position indicated. (2) I wrote some time afterwards to Mr Jukes, and 
inquired where the Llandeilo flag, of the Towy, emerged—on a line drawn from that valley to the shores of Cardigan Bay, 
or to the south-east flank of Cader Idris. The reply was, that the Surveyors considered all the rocks on those two 
lines as Llandeilo flag. When I read the reply, I must honestly state that I thought it indicated a very strange and 
unnatural nomenclature; and that it gave a very bad promise of a successful analysis of the great and difficult 
groups of South Wales. (3) I afterwards (but I have no means of fixing the date of the letter) stated to Mr Jukes— 
that if the Silurian rocks were, as a whole, unconformable to the older groups I called Cambrian, there were no 
physical difficulties in the way of a right interpretation of the whole Series—Cambrian and Silurian. He wrote in reply, 
that the hypothesis of a general discordancy had once been adopted by the Surveyors, but was abandoned. I think the 
abandonment was a great mistake. Before Mr Salter revisited the Wenlock and Horderley sections in 1853, I requested 
him to look carefully for a discordant overlap made by the true Silurian rocks. He found a discordant overlap 
which included the Norbury limestone—an important fact afterwards verified, during the same summer, by Professor 
M°Coy. By this discovery the Norbury limestone at length obtained its true place; asa part of the unconformable and 
overlying May Hill Sandstone at the physical and palzontological base of a true Silurian System. 
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System was honoured with the highest distinction the Royal Society bestows.” I was then 
on the “Committee of Recommendations,” and I urged his claims with every argument I 
could adduce: and had my voice been followed, he would have received the Gold Medal 
a year sooner than it was awarded to him. 1 stated in the Committee that a great and 
difficult step had been taken by him, which, during many by-gone years, I had tried in 
vain to take. That it was the greatest movement in advance that had been effected since 
I had a right to call myself a geologist; and that it was entitled to the immediate and 
highest distinction that the Royal Society could award. On this score, then, let no one 
hereafter utter a petulant and unmerited sneer against my conduct in the present controversy. 
5. The author of “Siluria” pointed out to the Association, that if my Tabular View 
were accepted, he must lose his honour by seeing a new name given to large tracts of Europe 
which had been coloured and described as Silurian. What had that to do with the question 
in debate? Absolutely nothing, while we were discussing the proper classification of British 
rocks on British evidence. His views were so one-sided that he seemed incapable of seeing 
that, while on my scheme I actually gave his Silurian colours as large a surface as they 
occupied on his original map, he was obliterating every memorial of my work in a great 
and intricate country which I had analysed correctly, and he had not; and of which he 
had absolutely mistaken the physical relations after he had, quite unconsciously to himself, 
overstepped his own physical and paleontological base—the May Hill Sandstone. 


Leaving the British Association, and the two days’ discussion that took place before 
it, I will address myself to one or two statements which my friend made the groundwork 
of his first aggression, and which I can only meet by a direct and unequivocal denial. 

1. In his Anniversary Address to the Geological Society in 1843 (at the very time 
he was, quite unknown to myself, meditating no less a change in his Silurian map than 
the incorporation of Cambria into Siluria) he wrote as follows: “We were both aware, and 
the point i; fully commented upon in my own work (Si/. Syst. p. 308), that the Bala 
limestone fossils agreed with the Lower Silurian; but, depending upon Professor Sedgwick’s 
conviction that there were other and inferior masses also fossiliferous, we both clung to 
the hope that such strata when thoroughly explored would offer a sufficiency of new forms to 
characterize a new System.” 

I think it best to quote my own reply to this passage, as it appears in a fifth letter 
on the Lake District, dated June, 1853. It is as follows:—“In omission. and commission, 
the passage above quoted is a virtual misstatement of the facts. The author does not 
inform the reader that he had himself consented in 1834 to put the Bala limestone in my 
Upper Cambrian group.—Because it had a sufficiency of new forms to mark a new system? 
By no means; but because it was the base of a great physical group which he himself 
had excluded from his own system in South Wales, and over which he had (erroneously, 
as was afterwards made out by other observers) placed his Llandeilo group. Nor does he 
tell the reader that I had, from the first, strenuously opposed the word System when 
applied to the (collective) Silurian groups; because they had no well-defined base, either physical 
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or paleontological. The sentence quoted proves to demonstration that my objection (and 
I may add the repeated objections of Professor Phillips) to the word System (as applied 
to the Silurian groups) had been right, that the Silurian nomenclature was in abeyance, 
and that it must be considerably modified in order to bring it into any conformity with 
a true geographical nomenclature, and with the paleontological evidence of more com- 
plete sections. 

“When the author states ‘that we both clung to the hope that the Cambrian groups 
would offer a sufficiency of new forms to characterize an inferior system, I can only reply, 
that the hope to which he clung was not derived from anything I had ever said or written; 
and that I had not, in 1842 and 1843, the shadow of a hope that any new system of 
animal life, any group of new forms marking ‘an inferior system,’ would be found among 
the Lower Cambrian groups: I had constantly expressed, and repeatedly published, @ directly 
contrary opinion®.” 

Had I acted in a controversial spirit, I should have then answered (as I am now doing) 
the above quotation from the President’s Anniversary Address. I contented myself, in a 
Paper read before the Geological Society, four months afterwards, with an indirect and 
amicable refutation of the passage, so far as it misrepresented my well-grounded hopes and 
anticipations. It is the policy of my opponent to represent me as if in error about the 
Cambrian fossils. Now in the above quotation the error is exclusively his own; and how 
he could have fallen into it appears to me almost incredible, after what took place between 
us in 1834. 

The subsequent discoveries respecting the Cambrian sections and fossils, by no means 
sanctioned the audacious incorporation of Cambria into Siluria; but they did prove that 
the Lower Silurian groups had been greatly misplaced, and that the “Silurian System” 
(even though its groups had not been misplaced in the sections) was without any pale- 
ontological base. 

In short, my opponent, after the publication of a Paper on the Bala limestone, by 
Mr Sharpe, (Proceedings, Vol. Iv. p. 10,) must I think have suspected that there was some 
great error in his own sections, and perhaps also in mine. ‘To profit by the errors, whoever 
might have made them, he shifted his ground; and the shift would have been fair had 
he been the only workman in the field. But without acknowledging the possibility of great 
mistakes on his own part, he was quite ready to throw the whole blame of them upon me. 
and to deal with me as if I had been the blunderer; and while meditating his aggression 
on Cambria, he imputed to me opinions respecting the Cambrian fossils which I had neither 
published nor ever entertained. 

2. The reader may perhaps think the preceding comment both harsh and unjust 
towards my friend; and I should think so too, but for another fact which self-defence 
and the plain truth of history compel me next to notice. In his Paper on the Bala 


* See the Fifth Letter on the Lake District, J. Hudson, Kendal, 1853, and Philosophical Magazine, December, 1854. 
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limestone, Mr D. Sharpe stated :—*that Professor Sedgwick placed the Bala and Coniston 
limestones inthe Upper Cambrian System, which he states to lie below the Silurian System 
of Mr Murchison and above the Lower Cambrian System—a view adopted by Mr Murchison 
in his work on the ‘Silurian System,’ upon the authority of Professor Sedgwick.” 

The assertion implied in the concluding words of this short extract—that Mr Murchi- 
son borrowed from me, or adopted on my authority, his views respecting the relation of 
his Lower Silurian groups to the Upper Cambrian System (the Upper Bala group of the 
Tabular View)—is so directly contrary to fact, that I can only oppose it by a direct denial. 
There is no other way of dealing with it. I do not by any means accuse Mr Sharpe of 
wilfully misrepresenting me. He made a mistake, which, at the time he wrote, might, 
perhaps, be natural; and it only shewed how little acquainted he was with the true 
history of the Silurian System, and with the physical evidence on which it was primarily 
made to rest by its author. 

But what shall I say of the author of the System? He cannot have overlooked this 
passage, because the Paper containing it was the subject of a special comment in his Anni- 
versary Address of 1843. He knew that Mr Sharpe’s statement was historically erroneous— 
so palpably erroneous that a mistake as to that point of error was absolutely impossible. 
Why then did not my friend manfully and instantly rectify this error? The severity of 
historical truth and common candour to myself required this correction. But he never 
made it; and by proceeding to profit by it, he virtually threw the blame of his own mis- 
takes upon myself. Never since the controversy began has he in one instance put himself 
in the right by acknowledging himself in the wrong, even when his mistakes were palpable; 
and in thus masking a part, and by no means an unessential part, of the historical facts, 
he has shewn both a want of candour towards myself, and a want of true wisdom as a 
controversialist. The establishment and extension of his own System was the one object 
he had in view: and the object might be very laudable; and any means of gaining it 
might be right, provided there had been no other labourer in the field. After the lapse of 
twelve years it may be thought unreasonable, on my part, to moot this point of contro- 
versy; but I am now (for reasons given under the next head) compelled to do so, or to 
abandon my own cause altogether; even while I believe it to be the cause, geologically 
and historically, of common sense and common truth. I have not been the aggressor. 
From first to last I have only acted on the defensive : and, so far from showing a prurient 
love of controversy, | have rather shewn, in years past, a lazy and apathetic indifference 
to my own interests as a hard and honest workman at the severe task of an English pale- 
ozoic geologist. 

3. In the new work called “Siluria,’* are the following words: “At that time (1833) 
it was supposed that the slate region of North Wales, then under the examination of 
Professor Sedgwick, consisted of rocks, in part fossiliferous, and of an enormous thickness, 


* John Murray, London, 1854 (pp. 7 and 8). 
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which rose up, according to my friend and fellow-labourer, from beneath my Silurian 
Types. ence, another term, that of Cambrian, was afterwards, in 1836, applied to masses 
that were supposed to be inferior, before the true relations to the Silurian strata of Shrop- 
shire had been ascertained. This assumed inferiority of position, in the slate-rocks of 
North Wales, being considered a fixed point, it was naturally thought that in such lower 
formations, the fossils of which were then undescribed, would be found to contain a set of 
organic remains differing as a whole from my classified and published ‘Silurian System.’ 
With other geologists, therefore, | waited for the production of the fossils which might 
typify such supposed older sediments.”...... “It was, however, in vain that we looked for a 
peculiar type of life from the ‘Cambrian’ rocks. Silurian fossils alone were found in them ; 
and the reason has since become manifest. The labours of many competent observers, in 
the last fifteen years, have proved that these rocks are not inferior in position, as they 
mere supposed to be, to the lowest stratified rocks of my Silurian region of Shropshire and 
the adjacent parts of Montgomeryshire, but are merely extensions of the same strata...... 
and that the fossil-bearing rocks of North Wales are both in their order and contents the 
absolute equivalents of the chief mass of strata which had been described and named by 
me ‘Lower Silurian’ in Shropshire and Montgomeryshire...... Although in 1839 I held 7 
common with Professor Sedgwick the erroneous idea of the infra-Silurian position of the 
rocks of North Wales, I soon saw reason to abandon that view, and to adopt (in the year 
1841) the opinion I have subsequently maintained.” 

I do not mean to misrepresent the author by garbled extracts. It is both my interest 
and my duty not to misrepresent him. Are these extracts a true philosophical history of 
facts and inferences? They are not history, but sheer advocacy: and very bad advocacy, 
because they blink some essential facts, draw the reader away from the first Silurian types 
on which the whole nomenclature rested, and inevitably lead him (if he be not better 
informed) into conclusions respecting myself which are positively untrue. 

In the first place, in alluding to the old slate-rocks of North Wales, he tells us, 
that according to my friend and fellow-labourer they rose up from beneath my Silurian 
iypes. What is this but virtually to repeat, and turn to profit, the very erroneous state- 
ment of Mr Sharpe, which I have already discussed? Sir R. I. Murchison (when President 
in 1848) ought to have corrected the misstatement; and in failing to do so, he failed, I 
think, in a duty he owed to plain historic truth. And if he failed somewhat in 1843, 
much more does he fail in 1854, if in the words I have quoted, he means most remotely 
to insinuate that I misled him in his mistaken views as to the relation of his Lower Silurian 
groups to my Upper Bala group, or generally to the slate-rocks of North Wales. If this 
he his meaning he is either under some strange delusion arising out of his one-sided earnest- 
ness to establish his own System; or, having claimed a despotic title to all older Paleozoic 
rocks, he may think that he has a right to claim a royal privilege, and that “he can do 
no wrong,” while he is dealing with his own subjects. Science is a republic that admits 
no such plea. I declare, with the earnestness and sincerity of plain straightforward truth, 
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that I did not mislead him—that he adopted no part of his order of superposition on my 
authority. He gave me no opportunity in 1834 of correcting his Silurian base, or of 
removing the Llandeilo group into its right place in the Cambrian Series. Had we made the 
attempt, we might, perhaps have failed, while together, as he had done while toiling by 
himself; and we might have failed mainly for this reason—that it is far easier to advance 
in the way of truth from a state of ignorance, than it is to correct an error which has 
been put forward on authority and received as an established fact. Be this as it may, 
it has nothing to do with the present question in debate. For full twelve years I never 
touched the Llandeilo country after 1834. The author of the “Silurian System” had the 
game in his own hands; and he continued so to deal with it, as to put his two lowest groups 
in an absolutely false relation to the Upper Bala groups both of North and South Wales. 

Again, on the East side of the Berwyns I accepted, provisionally, his erroneous inter- 
pretation of the fossiliferous groups, and thereby damaged the integrity of my own sections, 
which were perfectly right in principle. And lastly, (in 1834) I did not blink a single 
difficulty; but I shewed him the Bala limestone, and explained to him its true relations, 
which he accepted, and which he interpreted correctly. He did not tell me that I must 
pause till I had produced a set of organic remains from the Bala group, “differing as a 
whole from those which afterwards appeared in his classified and published Silurian System.” 
He did not tell me “to wait for the production of a set of new typical fossils:”? but on 
the contrary, guided, and very properly guided, by the physical evidence, he called (so 
soon as the nomenclature was agreed upon) the Bala group, as well as its equivalents in South 
Wales, Upper Cambrian. And if the Upper Cambrian groups of South Wales were, as he 
had placed them, below his Llandeilo Flag, the Bala limestone must be at the very least 
five or six thousand feet below it. 

Here, no doubt, was a great difficulty; which arose, as the event proved, from a great 
mistake. But who had made the mistake? The author of the “Silurian System,” and no 
one else. My Bala sections were perfectly correct. And, I repeat, that if during the eight years 
which elapsed after our joint examination of the Berwyn sections in 1834, my friend hada 
single doubt about the correctness of the nomenclature agreed upon, he had no right in 
courtesy to introduce a change of names without some communication with myself. Still 
less had he any ground in scientific truth to change his principles of classification ; by putting 
out of account his own very great mistake (to the fatal damage of a consistent geographical 
nomenclature), and by throwing the sole responsibility of it on myself. 

To have written with common historical fairness, my opponent should not have used 
such words as I have quoted from his “Siluria,” p. 7. He ought to have stated that he 
had mistaken the relations of the lower groups which he had classified and published in 
the “Silurian System.” That by accepting this classification “his friend and fellow-labourer ” 
had unfortunately been misled. That the Upper Cambrian rocks were not below (as they 
appeared in his published Silurian sections) but above the base line of his Llandeilo group. 
That he had described the fossils correctly, though he had mistaken the sections; and, 
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therefore, that on fossil grounds the whole Bala group was Silurian. Lastly, that he had 
done enough to entitle him to shift his base; to change all his principles of classification ; 
and to absorb all Cambria into Siluria. Such a statement might have seemed compatible 
with literal truth; yet I can hardly think that any English geologist would have accepted 
it as a good ground of classification and nomenclature. 

Geologists, however, did accept the Silurian classification; but on mistaken grounds 
of evidence. A very great and fatal mistake was committed. Who made the mistake ¢ 
In the answer to this question I am at issue with my opponent on a very plain question 
of fact. On this point he has long done me great injustice; which I endured, only because 
I thought it so plain and palpable that it must work its own cure. But I was mistaken; 
for it is greatly aggravated by its mode of insinuation in the words on which I now com- 
ment. I call upon him to do now what he ought to have done long since,—to retract 
a misstatement, on an unequivocal point of fact, which is injurious to myself. I believe that 
he will do so; and so far set himself right. If he refuse to do so, amply and without 
reserve, then I have done with this work of a pitiful controversy: and I have done with 
“ Siluria” now and for ever. : 

Again, he plainly insinuates that I made a mistake in supposing that the old slate- 
rocks of North Wales “were beneath his Lower Silurian types.” I made no such mistake. 
The Llandeilo Flag was his lowest group; and the lowest horizon he can claim for it is 
exactly, or very nearly, that of the Bala limestone. He mistook its relations by placing it 
far above the Bala limestone; and that mistake was exclusively his own. When the mistake 
was corrected, I was ready to admit (under the name Cambro-Silurian) the Caradoc and 
Llandeilo rocks into their true place in the great series of Cambrian rocks. But I will, 
for sake of argument, give up this point, and Silurianize all the Welsh rocks down to the 
Bala limestone. Can my friend then insinuate that [ made a blunder in my descending 
sections, as now given in the Tabular View? Below the Bala limestone I had several 
thousand feet of strata making a very characteristic Lower Bala group; and then, in a 
true descending order, the Arenig porphyries and Festiniog slates; next in order the Lingula 
Flag; then the Harlech grits, and the grand old group of Bangor slates. These collective 
groups were partly fossiliferous, were of enormous thickness, were magnificent as true physical 
groups; and they were all below the Llandeilo group—as that group was understood when 
my opponent (in 1843) took the rash and unwarrantable step of extending his Silurian 
colours over all the old rocks of North and South Wales. 

But in the passage above quoted, my friend has again changed his ground, and 
appealed to a comparatively new interpretation of the Lower Silurian types, and thereby 
greatly mystified his argument. He has deposed the rocks of Llandeilo from their typical 
honours (and indeed it was high time to do so), and now makes the Montgomery sections 
his “prototype.” Technical names may be right or wrong; but they may, if they fail in 
all things else, help us in exposing a fallacy. The flag of Llandeilo was the original type, and 
by the typical relations of that rock were the relations of all other groups of Llandeilo 
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Flag determined. There is no escape from this conclusion; for if we reject it, our nomen- 
clature is nothing better than a verbal cheat. But by a great geological mistake the 
flag of Llandeilo was put in a false relation to my Upper Cambrian group. Therefore 
when the “Silurian System” was published, the author must have so misinterpreted the 
Montgomeryshire sections as to put the Llandeilo Flag of that county also in a false relation 
to the Upper Cambrian group. ‘That he did so, there can be no doubt. And it is, I 
think, plain that he continued in this error in 1841, when Dr Fitton’s Review of the “Silu- 
rian System” was published. He may, during that year, have had some glimmering of his 
own great mistake; and he may afterwards have made a second mistake in supposing that 
my Welsh sections were erroneous in principle*. He knew after 1834 that the fossils of 
the Bala group, so far as they were known, were identical in species with those of his 
Lower Silurian groups. I had myself published the fact two years, or more, before the 
appearance of the “Silurian System;” and I published a corresponding fact respecting the 
Snowdonian fossils before I revisited North Wales in 1842. At that time my friend believed 
(by a positive mistake of his own) that I placed the fossils of the Snowdonian trough 
near the base of the whole Cambrian Seriest. Hence he believed that the fossils of the 
whole Cambrian Series were nothing more or less than fossils of his two lower Silurian 
groups. His whole logic (if that may be called logic which was an abandonment of his own 
principles of classification) was perfectly transparent. His own fundamental and typical sections 
were wrong; but what of that? the fossil lists were right: and by developing the Llandeilo 
Flag upwards through five or six thousand feet of strata, and downwards through more than 
twenty thousand feet of strata—in short, by absorbing Cambria into Siluria—his scheme 
of nomenclature would stand good upon palzontological grounds alone. That this was the 
scheme, and the logic by which it was worked out when the Silurian map was changed 
in 1843, I have not the shadow of a doubt. It was publicly avowed and vindicated. 
What right, then, has my opponent to bring forward the Montgomery sections with a 
view of insinuating a fundamental mistake on my part, when I had, in fact, made no mis- 
take whatsoever? Up to 1848, and a later period, he misunderstood the Montgomery sections ; 
as is indeed certain from his own nomenclature. And when the controversy began about 
ten years since, if he had discerned the least glimmering of light, from @ new interpretation 
of the Montgomery sections, he would not have failed to turn it to his own account. I 
contend, therefore, that in the above quotation my friend has historically mystified the 
whole subject, by keeping out of sight his original types, and his original grounds of evidence; 


* IT believe that my friend was led into some error by Mr Sharpe's sections, who first wished to make the Bala 
group into the equivalent of the Caradoc sandstone. Afterwards Mr Sharpe gave a still newer date to the Arenig por- 
phyries ; and by the interpolation of supposed faults, made the rocks near the Menai Upper Silurian! If the author of 
the Silurian System accepted any part of these very erroneous views, he must have suspected that my Cambrian sections 
were all constructed on a mistaken principle. That he was misled is certain; and after 1834 he had no communication 
with myself respecting any of the Welsh sections. 

+ See Siluria, end of first paragraph, p. 9. 
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and by arguing for his classification, on perfectly new grounds of evidence (never so much 
as seen by myself), and thereby trying to convict me of an erroneous interpretation of the 
meaning of his Lower Silurian types. If this is to be called fair reasoning, and the language 
of an impartial historian, there is an end of the rules of philosophic evidence. It is, as I 
stated before, sheer advocacy; and if my views of right and wrong be not utterly con- 
founded, it is very transparent, and therefore very bad, advocacy. This may be called a 
harsh comment; but an unjust comment it is not, if plain words and plain facts are to 
retain their meaning. 

Anxious as I now am to bring this Introduction to an end, I must request the reader's 
attention to another extract (Siuria, p. 25): “The term ‘Cambrian’ is not used in this 
work because when introduced by Professor Sedgwick it was employed both by him and 
myself, as applying to a vast succession of fossiliferous strata containing undescribed fossils, 
the whole of which were supposed to rise up from beneath the well-known Lower Silurian 
rocks. The Government geologists have shewn that this swpposed order of infraposition was 
erroneous, and that all the fossiliferous rocks of North Wales, which had been called Cam- 
brian, before their included fossils were described, are physically the same strata as those 
which had been laid down as Lower Silurian on the immediate west flank of the funda- 
mental rocks of the Longmynd.” 

If this be not sheer advocacy I know not where I am to seek for it. It is true that a 
vast succession of fossiliferous strata (all the great collective groups of the Cambrian Series 
as given in the Tabular View) was supposed to rise from beneath the “Lower Silurian” 
rocks. But if this were a mistake, to whom do we oweit? To the author of the “Silurian 
System,” and to no one else. The mistake rested on his sole authority. And even allowing 
that the lowest Silurian group, by a monstrous process of development, might become the 
equivalent of the Upper Cambrian group (of all the Cambrian rocks above the Bala lime- 
stone); by no process of physical development could it be stated, compatibly with common 
truth, that the Festiniog slate, the Lingula Flag, the Harlech grits, and the magnificent lower 
slate-zone of Wales (Llanberris and Nant Francon slates, &c.) were the physical equivalents 
of the Caradoe and Llandeilo groups. It is not true that the fossils of the Bala group were 
unknown. Several species were known, and every known species was described as identical 
with species in the Lower Silurian lists. In the progress of discovery a peculiar group 
of fossils was found in the Lingula Flag; and it is, I believe, true that all the vast Cambrian 
Series (with the doubtful exception of its lowest group) is fossiliferous—though the number 
of species gradually diminishes as we descend. This is no new doctrine. And if we have a 
right so far to relinquish our first principles, as to classify the true Silurian Series by 
physical and fossil evidence combined, and then to classify and name the Cambrian Series 
on fossil evidence alone, we may give something like plausible evidence for the expanded 
Silurian nomenclature. This is incontestably the very ground on which the question was 
first argued both by the author of the System and the geologists of the Government 
Survey: and it was done while the broad fact was plainly standing up before them that a 
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great mistake, directly bearing on nomenclature, had been committed by the author of the 
“System” (the greatest mistake in the history of British Paleozoic geology); while in the 
interpretation of my own sections, and in the true and consistent geographical nomenclature 
I derived from them, I was not convicted by the Government Surveyors of one single mistake 
of principle affecting the natural classification of the groups. 

Let us now examine the second sentence of the previous extract. The author described 
the rocks on the western flank of the Longmynd with many excellent details. About the 
Longmynd rocks there was no dispute. They were certainly very ancient rocks, and when 
asked (in 1834) my opinion of their age, I told my friend that I should provisionally identify 
them with a portion of the Skiddaw slate of Cumberland. Above the Longmynd rocks 
were other very difficult and obscure rocks, some of which were also very well described in the 
“Silurian System.” Then came the Llandeilo Flag; after which the ascending section was 
broken and defective. Part of this series was called Silurian; but the section was not typical, 
nor was it appealed to as the basis of the nomenclature. Its groups were named from other 
sections that were then regarded as typical, and were the basis of the nomenclature: and it 
is as certain as any fact can be in the history of geology, that the so-called Silurian rocks 
of the above section were supposed (at the time of the publication of the System and for 
some years afterwards) to be superior to the Upper Cambrian group. If then, in the progress 
of discovery, it turned out that some of the rocks of this section, which the author had named 
Silurian, were rocks of a much greater antiquity than he had first supposed, this did not make 
them typical; nor did it (as he wishes to prove) convict me of error. But it did prove, out of 
all question, that he had misinterpreted, and therefore had misnamed, some of the rocks of his 
section on the western flank of the Longmynd. To desert his original Silurian types, while 
he retains their names—then to give a new meaning to such names, by shifting his ground 
and appealing to a new type where these names had been applied by a positive blunder of 
interpretation—then on such grounds to contend that he has now both physical and fossil 
evidence to offer in vindication of his System—and lastly, to contend that in placing my 
Lower Cambrian groups many thousand feet below his “well-known Lower Silurian rocks,” 
I had made a blunder, while he had all the while been interpreting the sections correctly ;— 
al this is, I affirm, neither true history, nor good advocacy. It appears to me nothing 
but a mystification of the whole question, by a plain shifting of the meaning of plain 
words, while we are working our way to a foregone conclusion—a kind of sophism by 
which men unconsciously impose upon themselves as well as upon others. 

One more quotation, and I have done with my remarks on the second chapter of “ Siluria.” 
‘Miniature as it is in comparison of North Wales, this tract of the Stiperstones and Shelve, 
which with a description of its fossils was formerly described and mapped as Lower Silurian, 
and which extends from Shropshire into Montgomeryshire, is, I repeat, now determined to be 
the geological prototype of the grander undulations of the same rocks which spread over so 
large a portion of the Principality of Wales.” (p. 39). Ifthe author had entertained even the 
remotest suspicion that the tract here described contained the representatives of the whole 
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Cambrian Series, he ought to have made it typical, and based his nomenclature upon it. Even 
had he but published this suspicion, without the support of proof, he might perhaps have 
had the shadow of a claim to the publication of a prototype. But he did no such thing: 
and if his present views be conveyed by the above extract, they only prove how entirely 
at fault he was in his original interpretation of his own section. For he surely will 
not contend that he had a right to mean one thing by such words as Llandeilo Flag 
and Lower Silurian while he was in Caermarthenshire, and quite another thing when he 
was applying the same words to his rocks in the miniature tracts of the Shelve and the 
Stiperstones. To do this would only be to introduce (as I have said before) a palpable 
sophism. To call his miniature section a prototype is, therefore, a strange fallacy of language. 
It was neither a prototype, nor was it taken as a type at all when he included (in 1843) all 
Cambria in Siluria. Nor was it taken as a type by the Government Surveyors while they 
were endeavouring (though they had utterly destroyed the typical meaning of the Lower 
Silurian Sections) to sanction the extended Silurian nomenclature, by a monstrous and 
unnatural process of development of its groups, through the older regions of North Wales. 
The Cambrian Series of North Wales is the trwe prototype, both historically and geologically. 
I first made known this prototype; and no one has any right to tamper with it; unless 
where he can prove it wrong. If Professor Ramsay and Mr Salter can shew that certain 
obscure and difficult groups between the Llandeilo Flag and the Longmynd are the probable 
equivalents of some of the older subdivisions of the Cambrian Series, so much the better ; 
they do not thereby destroy, but confirm, the truth of the Cambrian prototype: and but 
for the evidence supplied by the typical Cambrian groups, the groups to the west of the 
Longmynd might have remained, to this day, in the same erroneous relations in which 
they were left in the “ Silurian System.” 

In leaving this chapter of “Siluria” I cannot but express my astonishment at its want 
of complete and fair historical statement, and consequently of conclusive argument. It is, in 
fact, a one-sided advocacy of that which is indefensible: plainly shewing, that however well 
informed, and armed at all points in his own Silurian country, my friend lost his strength 
when he wandered, unconsciously, beyond his true Silurian base. The Montgomeryshire 
sections, west of the Longmynd, are well deserving of study; and, classification apart, they 
are excellently described in the Silurian System. But when the author offers them as the 
prototype of the Cambrian Series he misdates their chronological place in the geological 
history of our Paleozoic rocks. And if he represent them as conveying, by themselves, the 
most distant conception of nature’s clear and grand development of the Cambrian series, 
he, thereby, either proves that he writes as an advocate, or that he writes on a subject 
he has not worked out for himself, and with which he is even now but imperfectly 
acquainted *, 


* Two very grave errors affect my friend’s reasoning in every part of the controversy. Ist, He assumes that he has a 
right to change his principles of nomenclature when he is dealing with his lower groups. 2ndly, That having committed a 
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In the previous discussion I have been arguing at a great disadvantage ; for the question, 
between the Cambrian and Silurian nomenclature, ultimately turns upon the establishment of 
the May Hill group. In missing the elimination of that group, my friend missed that 
which was essential to his own System; and everything he did below the May Hill group 
was affected by this one fundamental error, which vitiated his sections and put the whole 
scheme of his nomenclature (so far as regarded his lower groups) in direct antagonism 
with the development of nature. For his scheme, when followed out, became not only 
geographically monstrous, and sectionally untrue; but after the May Hill and Horderley 
beds had been placed (as nature had placed them) in two different Systems, the scheme 
became also paleontologically untrue. Enough has been stated on this subject in the pre- 
vious pages of the Introduction. 

It does, however, appear strange, that while writing the fourth chapter of “Siluria,” 
published in 1854, the author should have overlooked a correction of vital consequence, 
made nearly two years before by Professor M°Coy and myself (1852). The author of 
« Siluria’’ was present when this correction was made in a paper read before the Geolo- 
gical Society. He probably did not believe in our elimination of the May Hill from the 
Caradoc group: for it was opposed, strenuously though courteously, by the gentlemen of 
the Government Survey who were present. But it was adopted by four of them (in- 
cluding their two best paleontologists), within a period of about five months* after my 
paper on the May Hill sandstone was first read. 

Whatever may be the cause, the fourth chapter of “Siluria” has errors of no small 
magnitude (sectional or paleontological) in almost every page; and it is pretty clear, from 
his Appendix B, (p. 490) that the author is now aware of them; though not of their whole 
extent and real importance. 

Formally to catalogue and discuss these mistakes would be both an invidious and a 
useless task; for they all arise, by direct implication, from the fact, that the author, while 
writing the fourth chapter of his new work, overlooked the determining facts of the whole 
the physical meaning of the Upper Cambrian (or Caradoc) conglomerates, 
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grave geological error in determining the place of his lower groups, he is not on that account called upon to change his 
geographical nomenclature. On the contrary, that the geographical names of the Principality are to be changed, in order 
to bear out a nomenclature, which was, from the first, erroneous, because based upon erroneous sections. I know of 
nothing more anomalous in reasoning, and more geographically monstrous, in the history of science. This appears to 
me only a plain unvarnished statement of the question; in which any argument, on the grounds of priority, is left out of 
sight, however greatly it adds to the real truth and equity of the question. 

* The reader of the Proceedings of the Geological Society of London is requested to attend to the dates of the 
papers on the May Hill Sandstone. The printing of my first paper on that subject was postponed by the Council without 
any satisfactory reason given to myself; and, if I am not misinformed, against the advice of the first Referee. Mean- 
while two papers on the same subject, by two gentlemen of the Government Survey, were very properly printed without 
delay. The consequence was, that their papers appeared before mine, though they were read several months a/ter it. 
Mine was a very short and simple statement, and ought not to have been postponed; especially as it related to a 
new and controyerted question, upon which, as the event proved, I was perfectly in the right. 
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and the place and office of the May Hill Sandstone. In short, not only here, but in every 
part of the controversy, since it first began, he has argued on grounds which prove, that, 
however admirably he had worked out the physical and paleontological history of his own 
true Silurian groups, he had missed their true physical and paleontological base; simply 
because he was unacquainted with the true physical history of the older rocks of Wales, 
and their general discordancy of position, when brought into contact with the overlying 
Silurian rocks*. 

Let me. however, in drawing this Introduction to a close, distinctly express my dis- 
sent from such assertions as the following: “That the Upper Silurian rocks are brought by 
conformable folds into proximity with the Llandeilo formation of South Wales” (p. 79) ;— 
“that the typical formation of the Caradoc Sandstone gradually passes into the Wenlock 
and Ludlow rocks” (p. 82) ;—“that the typical sandstone of Caer Caradoe dips everywhere 
conformably under the Wenlock shale” (p. 83);—‘ that the operations which, in some 
places, have produced a break between Llandeilo and Caradoc formations, had no én- 
Jluence whatever in destroying the races of animals” which belonged to the old period 
(p. 88) ;—*“that the black Malvernian schists (with Olenus, &c.) may be as old even as 
the Lingula beds of North Wales” (p. 92) ;—* that in some tracts we must expect to meet 
with links, lithological and zoological, which bind together the inferior and superior divi- 
sions of the System,” or in other words, the two Systems Cambrian and Silurian (p. 97). 
I might easily double the list of passages to which I could take an objection: but they all, 
or nearly all, merge under the one fundamental error which virtually appears to be admitted 
in Appendix B (p. 490). Now I had, as above stated, corrected this fundamental error 
of the “System” nearly two years before the publication of “Siluria.” Not to notice this 
correction in Chapter rIv., or not to cancel the errors, if Chapter Iv. was, in fact, written 
before 1852, was not to deal well with the public. It was virtually teaching the student 
to prejudge a question, in long debate, before the most important facts of evidence had been 


* In illustration of what is above stated, I give in this note an example of that strange spirit of advocacy which runs 
through so many pages of “ Siluria.” At p. 72 the author, while describing the section of Noedd-Griig, writes as follows, 
“Tt is gratifying to me to observe that this diagram (from the Government Survey) is quite in accordance with my old, 
published, coloured section across the same tract.” (Si/, Syst. p. 352, and Pl. XXXIV. fig. 3.) Would not any plain, 
unprejudiced reader conclude, from these words, that the interpretation of this section, by the Government Survey, was 
quite in accordance with the previous interpretation of the same section in the Silurian System? Yet the two interpret- 
ations are very widely apart. In the Silurian section the descending order is as follows: (1) Old Red Sandstone, 
(2) Upper Silurian Rocks, (3) Caradoc Sandstone of Noedd-Griig, (4) Llandeilo flags, passing into Cambrian rocks, 
(5) Cambrian rocks. The first three subdivisions of the section, thus interpreted, may be in a right order; though I 
believe there is no true Caradoc Sandstone at Noedd-Griig. It is probably May Hill Sandstone. There is no Llandeilo 
flag whatsoever (in the sense in which the words were used in 1839) answering to group (4); consequently there is no 
passage (like that described) into Cambrian rocks. If the typical Llandeilo flag of the Towy exist at all in the line of 
the section, it must be sought for, about five thousand feet further down, among beds not brought out in the section. 
Had the author succeeded in interpreting this section correctly, he would in so doing have destroyed his own order of 
superposition in the valley of the Towy—he would have destroyed the order of the fundamental and typical groups 
from which the Lower Silurian nomenclature derived its existence. The Government Surveyors saw this consequence, 
and got rid of it by a novel process of development—by designating the great Upper Cambrian series of South Wales 
under the name of cne mistaken Silurian group—(Llandeilo flag). And this is to pass as an improvement upon, or a 
correction of, my Cambrian nomenclature! 
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submitted to him. In like manner, I think I could demonstrate that some of the pictorial 
sections, adduced by the author as critical evidence in confirmation of his general views of 
classification, are erroncously interpreted; and that, when rightly interpreted, they make 
directly against himself. But while I forbear any further discussion on this point, I con- 
fidently affirm—that I have not yet seen so much as one single unambiguous section in 
which we rise from the true Cambrian to the true Silurian rocks (using the words Cambrian 
and Silurian in the sense given to them in the Tabular View) without a discordant junction, 
or a discordant succession of the contiguous groups. 

Two extracts more and I will close this Introduction. (1) “The region of Siluria, as 
geologists now admit, afforded the key by which the fossiliferous strata of the North-western 
tracts of England (¢.¢. the whole cluster of the Lake Mountains) were brought into order, 
and had their right places assigned to them*.” On this point I have a right to speak 
with some confidence. The statement is unintentionally, but not less directly, contrary to fact. 
There is no great difficulty in the sections of the Lake district so far as regards superpo- 
sition: and I first correctly identified the Coniston limestone with that of Bala, and therefore 
(when the nomenclature had been agreed upon) called it Cambrian. About the highest 
groups there was neither sectional nor paleontological difficulty—they were obviously on 
the parallel of the Upper Silurian rocks. But how were the upper and lower groups to be 
united in a continuous section? ‘The Silurian key was first applied to this purpose in 1842 
and it led me wrong; by leading me to regard the Coniston limestone as Caradoc sandstone : 
and it led me wrong for this one reason :—viz. because I then believed that the so-called Lower 
Silurian groups had been placed correctly on the general scale, by the author of the 
“Silurian System+.” The Silurian key led me wrong; as Mr Sharpe, and Mr Bowman, 
and the author of the “Silurian System” himself, had been led wrong by it, in their inter- 
pretation of some of the Berwyn Sections. We were all inevitably led wrong while ignorant 
of the true place of the May Hill Sandstone; while believing in the truth of the Lower 
Silurian groups; and while we were deceived, in certain sections, by a seemingly concordant 
succession between the highest Cambrian and the lowest Silurian rocks. But the error of 
interpretation, so far as regarded the Cumbrian Mountains, had been corrected by myself, in 
a paper read before the Geological Society, (and afterwards printed in their Quarterly 
Journal) full two years before the publication of “Siluria.”. When the Silurian key was 
rejected, the Coniston limestone again found its right place as a Cambrian rock: and after 
the establishment of the May Hill Sandstone, the “Coniston grits” (which had long been 
regarded by myself as a puzzling and anomalous group) found their natural place as the 
equivalents of the May Hill Sandstone. These facts were laid before the Geological Society 
in 1852, and were published by myself, in detail, in a separate work}. Is it possible that 


* Stluria, Chap. vil. p. 146. 

} Letters on the Lake District (J. Hudson, Kendal). They were written in the spring of 1842, before I had revisited 
North Wales, after my previous visit of 1834. 

{ Third Edition of the Letters on the Lake District, 1853. 
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they could be altogether unknown to the author of “Siluria” in 1854? If they were 
known, he had unquestionably no right to publish such a sentence as the one last quoted. 
The Silurian key did not help us to unlock a single geological mystery in the north of 
England: and when he concludes (p. 148) that my recent observations prove that the 
Coniston grits are the equivalents of the Caradoc sandstone, he misrepresents me; and 
states, unconsciously, what is contrary to fact. What I do now state is, that the Coniston 
grits are probably the equivalents of May Hill Sandstone; because they are the mechanical 
deposits which mark a great physical, as well as a great paleontological, change*. 

(2) The next and concluding extract (“Siluria,” p. 147,) is as follows. “All we can 
safely say is, that, reasoning from the Graptolites, the whole (Skiddaw Slate) is a Lower 
Silurian Series, which is metamorphosed and obscured by igneous irruptions in its lower 
parts, and exhibits beneath it no clear representative whatever of the Longmynd or 
bottom rocks.” 

I protest against this kind of writing, and this kind of reasoning from a single fossil 
genus. The great group to which I have given (after my friend Mr Jonathan Otley) the 
name of Skiddaw Slate, is of vast thickness and great complexity of structure; and it 
certainly admits of three or four good physical subdivisions. It rises into some of the 
highest Cumbrian mountains; and is, I believe, the most ancient, certainly is one of the 
most remarkable of the physical groups of our older Paleozoic Series. If we succumb 
to the Silurian syllogism (supra, p. lvi.) there is an end of all debate. Est Jupiter 
quodcunque vides, is a dogma which shews us a royal road to a grand conclusion of 
nomenclature. The Skiddaw Slate contains Graptolites; therefore the Skiddaw Slate is 
“a Lower Silurian Series!” 

To describe the Skiddaw Slate in full detail would require a paper as long as this 
Introduction: but I may subjoin, in this place, a few facts in addition to those given in 
the Tabular View (supra, p. xxi.) 

(1) Immediately over the central Granite of Skiddaw Forest we have a very compli- 
cated metamorphic group, superior perhaps in importance to any other metamorphic group 
in South Britain. It has mineral veins which, though apparently of a much older epoch, 
present very interesting analogies to the mineral veins of Cornwall. This subgroup passes, 
almost insensibly, into the ordinary lower Skiddaw Slate, through the intervention of a 
chiastolite rock, and a porphyritic chiastolite Slate. In this respect, also, it presents 
good analogies to certain rare metamorphic rocks of Cornwall: but in that county, schorl, 
rather than chiastolite, is the mineral which more frequently seems to mark the passage 
from the Granite to the Slate. 

(2) Next, in ascending order, is the Lower Skiddaw Slate. It is of various colours; 


* Thus it is stated above (p. xxii), that if all the Cumbrian fossils below the Coniston grits, and all the fossils in and 
above the same grits (to the Upper Ludlow rocks inclusive) be formed into two groups, the two groups thus formed 
do not contain much more than three per cent. of common species. 

[2 
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generally dark grey; more rarely of a reddish tinge; sometimes much penetrated by 
quartz veins; does not effervesce with acids; alternates with coarser gritty bands, which 
are, however, quite subordinate; is of very great thickness, forming the larger mass of 
Skiddaw and Saddleback, &c.; so far as is yet known, does not contain a trace of fossils, 
either vegetable or animal; presents the closest analogies with the rocks of the Longmynd; 
but as a type is perhaps more perfect than those rocks; inasmuch as it has a mineral, though 
not a palzontological, base. 

(8) Next in ascending order is a great group, occupying the high mountains between 
Keswick and Buttermere, in many parts of which the gritty bands begin to predominate. 
Its more slaty bands are, in structure, analogous to the slates of the preceding group. So 
far as it is yet known it is without a trace of fossils. Some parts of it, if exposed to 
metamorphic action, would pass into quartz rock. 

(4) Lastly, comes a higher group, also of great thickness; obscurely separated from 
the preceding (No. 3); and overlaid, in some places I believe discordantly, by the trappean 
conglomerates, chloritic slates, &c., which form the great central division of the older 
Cumbrian Series. In this fourth group are found, occasionally, more earthy dark-coloured 
slates, which contain some rare examples of Fucoids and Graptolites. It also contains 
traces of carbonaceous matter; which seems to have been partly sublimated into certain 
veins of the green slate and porphyry, and to have contributed to the formation of the black- 
lead mines of Borrowdale. 

I have never examined the Skiddaw Slates since 1824; but my opponent in nomen- 
clature has not examined them at all. And when he pronounces the whole collective 
group to be Silurian, from the existence of some rare Graptolites in the highest subgroup, he 
not only deserts the principles of sound nomenclature, but he mistakes, I think, his own 
position as an original observer among the older rocks of England. Here, as he had 
done before in Wales, he strives to clench the nomenclature before he has learnt, by a 
study in the field, to comprehend the characters of the physical groups. Till this is done, 
it is idle to discuss points of nomenclature while we are dealing with rocks of such 
antiquity as the Skiddaw Slate. 

Who can fix the date of the bottom rocks of the Longmynd? They have neither 
a mineral, nor a paleontological base to rest upon. Under these circumstances it is 
obviously impossible to decide whether the oldest Slates of the Longmynd be older or 
newer than the oldest Skiddaw Slates. The former have no base that I have ever seen or 
heard of. The latter are arrested by the Granite. Under these conditions it is a very safe 
assertion to make—“that the Skiddaw Slate does not exhibit beneath it any clear repre- 
sentative whatever of the Longmynd or bottom rocks.” Such a statement is a truism 
which tells us nothing. 

Should any one, after the above description of the facts, (and before they are met by 
some better interpretation of the older groups of Cumberland than I have given in the 
Tabular View), choose to call all the subgroups of the Skiddaw Slate, Silurian; I am 


INTRODUCTION. Ixxxv 


incapable of arguing with him. For in that case we must differ in those first principles 
of inductive reasoning, without an agreement in which all rational argument is impossible. 

To conclude the whole discussion:—the author of “Siluria” has not improved, but 
greatly weakened, his own position by his new Volume. While he argued from fossils only, 
he might keep out of sight the positive mistakes of his early sections; and he might contend, 
with some show of reason, that the fossiliferous Cambrian strata must be called Silurian 
because they contained the fossils he had described and called Silurian. But he was well aware 
that the argument thus stated implied a desertion of his first principles of nomenclature : and 
he has at length attempted to vindicate his scheme of nomenclature and classification by 
the help of sections—by physical as well as by fossil evidence. With something which 
appears to me like a blinking of the facts, and like a deception of the reader by a palpable 
sophism, he has put forth a section as a Cambrian prototype, though entitled to that 
name neither geologically nor historically. And because he had (by a palpable inconsistency 
of nomenclature) called some of its older groups Silurian; therefore—discarding his original 
Silurian types—the older Cambrian equivalents of such groups must also become Silurian! 
Thus, whether he argues on paleontological or physical grounds, he proceeds, at once and 
despotically, to turn his own mistakes to positive profit. But this can never last, while we 
have a true geographical nomenclature, honestly worked out by the help of true sections, and a 
real prototype, which deserves its name physically as well as chronologically. My classification 
and nomenclature are true, if there be truth and consistency in the principles of Geology. 
They have the right of historical priority, and ought never to have been tampered with; 
and when the controversy began they were tampered with in great ignorance of the real 
structure of the older Paleozoic rocks of Wales, and consequently of the real merits of 
the question in debate. There is, now, I repeat, no legitimate ground of contest between 
Cambria and Siluria; they are separated from one another by Nature’s own boundary line; 
and the attempt to confound them is only the vindication of a preposterous wrong by a 
pretended right of usurpation. The republic of Science refuses, and to write without a 
figure—which is far better—common sense and reason refuse, to sanction this usurpation. 

I subjoin the following note to introduce some references which ought to have been made 
in the preceding pages of the Introduction*. 


* The reader is requested to bear in mind that the original Silurian descending order was as follows: Ludlow, Wenlock, 
Caradoc, and Llandeilo; below which came the Cambrian rocks. On this scheme, all the typical Silurian Sections, the 
Silurian nomenclature, and the Silurian map, were constructed: and all my collective upper Cambrian groups (whether in 
Merionethshire, or, spread out in multitudinous undulations, in Radnorshire and Caermarthenshire) were placed by the 
author of the “ Silurian System” below the Llandeilo group. There was no doubt ever expressed by him as to the reality 
of this order. Nor was it supposed that there was any very great break of continuity in the descending sections: for he 
affirmed that in several places there was an ascending passage from the highest upper Cambrian strata into the beds at the 
base of the Llandeilo group (“Silurian System,” p. 357 to p. 363). Such was the scheme—adopted by its author, before I 
saw the typical Silurian sections in 1834, formally repeated in 1836, and more formally published and vindicated in 1839. 

In confirmation of what has been just stated, I will now appeal to some passages in the “Silurian System” which 
Thad not the means of quoting when the latter pages of the Introduction were sent to the press. At p. 356 are the 
following words. “The Griig quarries (about three-quarters of a mile north-west of Llandeilo) exbibit the oldest calea- 
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reous beds of this formation (the ‘Llandeilo flags’) as they lie to the west and north-west of the flags; and the same 
nodular limestones occur at Llangathen and Grongar Hills in similar positions, rising from beneath the younger strata, 
and graduating on their western flanks into the rotten slates and greywacke grits of the Inferior or Cambrian System, 
in which (in this district) all traces of fossils are lost.” 

In the next page (357) the Author describes a range of beds near the hamlet of Rhew-yr-adar, “as the best exam- 
ples in Caermarthenshire where this formation (Llandeilo flag) passes into strata of the Inferior System.” In the same 
paragraph, after describing certain sandy beds, which he supposes to be at the base of the Llandeilo flags; he adds, that 
there is “an imperceptible passage from these sandy beds into still more ancient strata void of fossils: viz. the black 
schists, which, in common with Professor Sedgwick, 1 consider the link connecting the Cambrian and Silurian Systems. 
Similar successions are observable near Llan-rhaidr in Denbighshire (p. 307), and in Pembrokeshire.” Again (p. 358), he 
considers that the fossiliferous beds, to the west of Noedd-Griig, “ occupy the base of the Llandeilo formation :” and in a 
previous page (352) he had stated that these strata of Noedd-Griig “ constituted the most interesting tract of Caermarthen- 
shire; since they exhibit a passage on the one side into the Upper Silurian Rocks, and on the other into the Upper Cambrian.” 
Again, he describes the “ Cambrian rocks” between Llandovery and Llampeter, and between St Clears and Newcastle Emlyn, 
without expressing any doubt as to the general order of superposition—any misgiving as to the fact that his Llandeilo 
group was superior to the rocks which he very properly had called Cambrian (p. 361). 

As a plain matter of fact (first, I believe, brought to light by the Government Survey), every section, aboye alluded 
to, was misinterpreted; the great groups were turned upside down; the Cambrian groups were not below, but above, the 
Llandeilo flags. I had no share, whatsoever, in the origination of this fatal mistake ; and (with the exception of Noedd-Griig) 
I never so much as saw (in 1834) any one of the critical sections alluded to above. I never gaye any opinion about the 
black schists and beds of passage (between the Cambrian and Silurian rocks of South Wales), or knew of their existence 
from any observations of my own. Nay, as a general rule, J did not believe in such beds of passage; but rather thought 
(on the analogy of North Wales) that the passage from Cambrian to Silurian rocks must be through the intervention 
of great dislocations and unconformable junctions. As for the errors of the Noedd-Griig sections, the supposed down- 
ward passage of tho beds into the Upper Cambrian rocks, and the supposition that the fossiliferous beds at the west side 
of the ridge “occupy the base of the Llandeilo formation,” I had no share in these original mistakes of interpretation. 
I did (in 1834) visit the summit of Noedd-Griig; but I saw no beds of passage, nor did I, on the day of that visit, 
accompany my friend to those western fossiliferous beds which he (erroneously) regarded as “the base of the Llandeilo 
formation.” 

For the succession of the groups near Llan-rhaidr, alluded to above, described in the Silurian System, p. 307, 
and delineated Plate XXXII. fig. 9, I am in part responsible. The S.S.E. end of the section is exclusively by Murchison ; 
the central part, from the vale of Meifod to the Tanat, was copied by him from my note-book of 1832. For the general 
position of the beds up to Craig-y-glyn, I am in part responsible; as we traversed that portion of the section together. 
For the general position and dip of the beds which rise into the eastern flank of the Berwyn mountains he is alone respon- 
sible. There is, in fact, an enormous down-cast fault (not represented in his section), a little beyond Craig-y-glyn; and 
the prevailing dip of the higher Berwyns (as I knew well from my own sections of 1832) is the very reverse of that which 
is given in the Plate. The beds in this part of the higher Berwyns have a westerly dip; which carries them, on the west 
side of the chain, under the May Hill Sandstone and the Bala limestone. Such is the section (Pl. XXXII. fig. 9). 

There is one calcareous band which is repeated in the undulations north of Meifod; and there is one caleareous band 
(not I think four, as represented in the Plate) at Craig-y-glyn. The question proposed by myself was this. Do the 
calcareous bands belong to two, or to one group? My friend decided (erroneously, as is now, I believe, admitted) that 
between Meifod and Craig-y-glyn there were two groups—Caradoc and Llandeilo. But if this were true, and if the typical 
Llandeilo sections were also true, the Meifod and Craig-y-glyn beds must be, geologically, several thousand feet above 
the Bala limestone. This seemed an unnatural conclusion, both physically and palontologically. For the natural 
conclusion was that the Bala, Meifod, and Craig-y-glyn beds must be very nearly on the same horizon. And had the 
Berwyn beds been in the position erroneously represented in the Silurian Section (Plate XXXII. fig. 9), (and without 
the intervention of the great down-cast fault on their north-western side), the conclusion would not merely have been 
probable and natural, but absolutely inevitable. I did not conceal this difficulty; but plainly laid it before my friend 
when we made our traverse over the Berwyn chain to the Bala limestone: and so far from misleading him (in 1834) as to 
his typical Lower Silurian sections, and inducing him to believe in their truth “on my authority,” I shewed him very 
good reasons for suspecting that they might be fundamentally erroneous. But during the five succeeding years he failed 
to follow out the conclusions to which the Berwyn sections seemed very naturally to point; only because he believed in 
the truth of his Llandeilo sections. For if the calcareous and fossiliferous groups on the east side of the Berwyns were 
the equivalents of the Llandeilo rocks, and were also the equivalents of the Bala limestone, it then followed, on evi- 
dence not short of demonstration, that the Llandeilo rocks had been put in a false relation to the Cambrian groups of 
Caermarthenshire and Radnorshire. This is the most remarkable instance, in the history of British Paleozoic Geo- 
logy, of the manner in which the progress of truth may be arrested by an erroneous classification, and a premature 
nomenclature. 
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When Dr Fitton’s Review of the Silurian System appeared in 1841, the author of the System had not, I think, any 
perception of the fact that his lower groups were in a false relation to the Upper Cambrian rocks: and one or two years 
after the publication of the Review, when a controversy first arose between the author of the Silurian System and myself, 
he appealed to his original typical section—apparently at that time believing that his original order of superposition was 
true. His order was, Wenlock, Caradoc, Llandeilo, Cambrian; and as no general discordancy of position was known or 
acknowledged, the word Cambrian meant Upper Cambrian. The case of the Longmynd formed the only exception to 
this rule: for on the south-east side of that mountain-ridge there was an obviously discordant junction; and there the 
(exceptional) order was Wenlock, Caradoc, Longmynd rock. 

The order given in the Review is, at any rate, only a repetition of the order given in the typical sections and map of 
the Silurian System. Hence it is, I think, absolutely certain that when the author of the Silurian System described certain 
groups, thrown off from the older rocks of Pembrokeshire and from the north-western flank of the Longmynd, as Silurian, 
he believed them to be superior to the Upper Cambrian groups of Caernarvonshire, Radnorshire, and Merionethshire. 
There is no escape from this conclusion ; unless we concede to him the liberty of using such words as Llandeilo flag and 
Caradoc Sandstone, in one sense in the valley of the Towy, and in another in Pembrokeshire; in one sense in South Wales, 
in another in Shropshire—of using, in short, a palpable sophism. And if it appeared, in the progress of discovery, that 
some of the groups he had called Silurian were of a greater age than he had supposed, and that some others were the 
representatives of very old Cambrian strata; such a discovery would not prove that my Cambrian types were wrong; but 
would assuredly prove, that the author of the Silurian System had misunderstood some of his own sections, and given 
names to their groups which were inconsistent with the fundamental scheme of his own nomenclature. 

His first afterthought was to secure his nomenclature, and cover the mistakes of his typical sections, by absorbing 
Cambria into Siluria. This afterthought had however nothing to do with any mistake or inconsistency in the interpreta- 
tion of the sections thrown off from the north-western flank of the Longmynd—such, for example, as the Shelve, Stiper- 
stone, and Corndon Sections. To make them the prototype of Cambria was a much more recent afterthought: and to 
apply the term prototype to such sections was surely a very strange and imprudent abuse of language. 

When I began this note, I intended to examine critically the sections to which I haye last alluded. But I have 
abandoned this intention, in the fear that the note might become too long; and still more in the fear that I might, on some 
points of detail, misrepresent the author of the sections; for they are complicated and difficult, and I only know them 
at second-hand. Hence I have concluded in a general statement, which I think unquestionably true, and therefore unas- 
sailable. 

I may, however, just appeal to the sections of the Silurian System at Plate XXXI. fig. 4, and Plate XXXII. fig. 1. 
(1) About the Longmynd rocks there never was any doubt. (2) As to the rocks between the Longmynd and the Stiper- 
stones, they are also rocks of great antiquity; but they are no type of Cambria; nor were they given as such, or understood 
as such, by the author. (3) The application of the term Caradoc to the Stiperstones, and some beds above it, was probably 
a mistake. (4) The ascending sections are cut off unconformably by the overlying and discordant Silurian rocks. To call 
these sections types of Cambria is a strange imprudence; when it is virtually admitted that they become intelligible by help 
of other and truer Cambrian types; and to call them prototypes is a grave historical misstatement. The sections have 
however (especially when studied along with the map of “ Siluria”) another use:—they shew the absolute necessity of a true 
physical knowledge before any good classification can be attempted; for in no part of Wales is the great physical fact— 
that the true Silurian rocks are generally in a position discordant to the true Cambrian—more apparent than it is in the 
Longmynd sections. 
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Trinity CoLtEce, July, 1855. 


AFTER a very long delay the Introduction has passed through the press, and the whole 
of it is now before me. It was commenced late in the October Term of 1854, and was con- 
tinued without delay to the end of the Tabular View (p. xxvi), when I became incapable, from 
a long illness, of making any further progress with it. At the beginning of March (supra, 
note to p. xxvi) I resumed my task, which was painfully carried forward through about thirty 
additional printed pages, when I was again reluctantly compelled to suspend it. The last 
four or five sheets have, in consequence, been printed from MSS. sent, from time to time, 
from Norwich (during my Cathedral residence of May and June), when I was without any 
works of reference except a copy of “Siluria.” I fear, therefore, that some portions of 
the Introduction are less perfect than they ought to be, and that some useful, and per- 
haps needful, references may have been omitted*. Thus, ¢.g., after glancing the eye over 
the Introduction, I found that I had quoted (p. Ixxii) an assertion, made by Mr D. Sharpe 
in 1842, without giving, at the same time, a proper reference to his paper. The sentence 
quoted is found in the “Proceedings of the Geological Society of London,” Vol. rv. p. 10. 

An Essay, written and printed during the lassitude of a long-continued illness, many 
times interrupted, and at length finished under a pressure of engagements quite foreign to 
geology, is inevitably wanting in a true unity of plan, and I have to ask the reader's 
indulgence for some clumsy verbal repetitions which ought to have been avoided; and in 
some of the more lengthened arguments I have so far repeated myself, that I appear while 
writing at Norwich to have partly forgotten what had been, some months before, written 
at Cambridge. I have also to request the reader’s indulgence for some verbal mistakes, which 
will be corrected in the list of errata, when the mistakes materially affect the meaning of 
the text. 

So far as the Introduction is historical it is, I trust, literally true. So far as it is 
argumentative it is, no doubt, the plea of one who is his own advocate ; but it is, at the 
same time, the plea of one who is acting on the defensive, and who firmly believes that he 
is vindicating the cause of common justice and common sense, as well as of scientific truth. 

I never abandoned my Cambrian nomenclature after I had adopted it; but I never 
refused to modify it so that it might meet the requirements of an advancing science. That 
it has been misunderstood, misrepresented, and very ignorantly tampered with, is as certain 
as any fact in the past history of Geology. From first to last, the classification and nomen- 
clature, given in this Introduction, have been followed out on the same principles on which 
English geologists have established the classification and nomenclature of all great collective 
groups,—whether Primary, Secondary, or Tertiary. On the contrary, the extension of the 


* Some of the references, here alluded to, haye now been supplied in the note appended to the Introduction (p. Ixxxv). 
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Silurian nomenclature, beyond its true base, was commenced, and has been followed out, by 
the abandonment of the very principles on which every true Silurian group was first 
established and became accepted by geologists. Hence I confidently affirm, that so far 
as there is any contest between my opponent and myself, it is by no means a question of 
mere expediency about the retention of certain names; but it is a question of principle—a 
contest for a Cambrian nomenclature which is geographically, historically, and palzeontologi- 
cally right, against another nomenclature which, on all these grounds, is positively wrong. 

I think that I have succeeded, in the previous pages, in pointing out the origin of 
the erroneous nomenclature adopted in 1843 by Sir R. I. Murchison; and from him, 
unfortunately, by the gentlemen of the Government Survey. I say unfortunately, because 
their adopted nomenclature led them into the mistake (the greatest they could have com- 
mitted in the actual state of our knowledge of the Paleozoic groups) of confounding the 
May Hill Sandstone with the Cambrian beds of Horderley, and of uniting them together as 
a (so-called) “ Middle Silurian group.” Be this as it may, it is at least true that the original 
groups and sections, from which the Lower Silurian nomenclature was derived, turned out to 
be erroneous. ‘The first mistake of nomenclature was in degrading the “ May Hill rock” from 
its true place at the base of the Silurian System, and substituting for it the Caradoe (or 
Horderley) sandstone. The “ May Hill rock” of Murchison I have restored to its right place 
and office. The Caradoc sandstone is made up of two discordant groups, belonging (if 
we use the Silurian language) to two distinct systems. The grand mistake, however, was in 
placing the Llandeilo Flag above my Upper Cambrian group, which was based on the Bala 
limestone. If the Lower Silurian groups were physically and sectionally wrong, the nomen- 
clature derived from them could not be right. How, then, was it to be amended, or to 
be so amplified as to fall in with the true physical development of the Cambrian series? 
Mr Sharpe led the way in the attempted solution of the difficulty; and in 1842 he instructed 
the Geological Society that this grand error of the Lower Silurian sections “ had been adopted 
by Mr Murchison on the authority of Professor Sedgwick”—that all the older fossil-bearing 
rocks of Wales were Caradoc sandstone—and that, collectively, they were not thicker than 
Caradoc and Llandeilo formations of the published Silurian Sections ! 

Had all this been true, I should have no true ground for complaint of injurious treatment 
on the part of the Geological Society, or of injustice on the part of Sir R.I. Murchison. I have 
little doubt but from that year, and for some years afterwards, a majority of those who formed 
the Council of the Geological Society believed that a great blunder had been committed, and 
that I had been the blunderer. The statement of Mr D. Sharpe was not however historically 
true. It was unintentionally, but not on that account the less directly, contrary to fact; and 
only proved how imperfectly he had become acquainted with the physical structure of Wales, 
and with the previous history of the Society. 

The unintentional historical misstatement was not by any means set right, as it ought to 
have been, by the author of the “Silurian System.” On the contrary, he silently turned it 
to his own advantage; and after some other statements on his own part, upon which I have 
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been compelled to make an unfavourable comment, he cleared away all future difficulties by 
incorporating Cambria in Siluria! Nor is this all. The original (unintentional) misstate- 
ment of Mr D. Sharpe 7s reaffirmed, or, to say the least, is insinuated in the new work 
called “ Siluria.” 

This is the one point I wish to reopen in this Supplement; and before I leave the 
controversy, I trust for ever, I again call on Sir R. I. Murchison formally to repudiate 
the misstatement; and at length to acknowledge, however tardily, that I never led him 
wrong, as to his Lower Silurian groups, or had the means of doing so. The real mistake 
I made (along with many other English geologists) was, in believing, for several years, 
that the “Lower Silurian” sections were true, on the authority of their author. To make 
me, on that account, a sharer in his original mistakes, would be to the last degree un- 
generous. To affirm that any one of them originated in suggestions of mine would be 
positively untrue. 

The controversial and egotistical style of the Introduction may, perhaps, offend the 
taste of some of my readers; but its defensive character is, I trust, at once an explana- 
tion and apology for its apparent egotism. I certainly never sat down to boast of my 
long-continued labours among the Paleozoic rocks of England. But I have a right to 
state what I believe the truth, and to affirm that I have pursued it honestly; that I have 
shunned premature generalizations, as the very clogs of science, and sometimes the mere 
masks of positive error; that I believe the tabular analysis of the whole Cambrian Series 
to be true, and on that account the groundwork of a good and consistent nomenclature. 

Some readers may perhaps think that I must needs be in the wrong because I have 
been opposed by the Council of the Geological Society. But in the controversies of an 
advancing science, is it not true that the majority is very often in the wrong? It would 
be a sorry thing if physical judgments, like political, were to be settled by counting heads. 
There is not one member of the Council who, so far as English evidence is concerned, 
has sifted the question to the bottom, and examined it in all its bearings. Some of them 
have dogmatized very broadly on very narrow and erroneous knowledge. Some of them 
have now an admirable, but at the same time a one-sided knowledge, respecting our older 
Paleozoic rocks: but they began their nomenclature before they knew the fundamental 
facts on which it ought to rest. Others have adopted their nomenclature as a means of 
classifying their fossils; without knowing, or perhaps much caring about, its evidence; and 
to such persons names are everything. There are some again who profess to be no judges 
in the matter, and therefore have followed the lead of their associates. 

Far be it from me to speak disrespectfully of the Geological Society; but plain truth 
ought never to be offensive to the ears of truth-loving men. It was, in its early days, com- 
posed of robust, joyous, and independent spirits, who toiled well in the field, and who did 
battle and cuffed opinions with much spirit and great good will. For they had one great 
object before them—the promotion of true knowledge—and not one of them was deeply com- 
mitted to any system of opinions. But the progress of geological knowledge, along with 
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much good, brought some inevitable evils in its train. Men became committed to opinions: 
and at length hardly any broad question could be discussed without coming into collision 
with some published book—English or Foreign; or without running counter (it might be) 
to the supposed interests of some scientific body. Hence, by inevitable necessity, the dis- 
cussions of the Geological Society, while they improved in variety and accuracy of knowledge, 
became less joyous, less liberal, and less truth-loving in their spirit. To prevent the risk 
of mischief, the Council seem now resolved to wage war upon all discussions and can- 
vassing of opinions, on points which they themselves wish to regard as settled. Such a 
resolution, if carried out, might abate one evil: but it would introduce another far more 
deadly. For true physical progress is hardly ever made without previous discussion; and 
often is but the gradual and legitimate triumph of one, over many conflicting opinions. 

I cannot be accused of a very precocious spirit of controversy. Perhaps I deserve 
blame for a fault of a directly opposite spirit. When at length, in 1852, I vindicated, 
in a Paper read before the Geological Society, my classification and nomenclature of the 
older Paleozoic rocks, more formally than I had ever done before, my statements were 
received with downright mockery; and, in the discussion that followed, offensive doggerel 
took the place of solid argument. In due time, however, the Paper, after going 
through every previous formality, was printed and published in the Quarterly Journal 
of the Geological Society. What then followed? The Council, at its next meeting, 
resolved (I believe unanimously) that the number of the Journal should be withdrawn 
from circulation, till the offending Paper had been struck out of it! This was a useless 
as well as an ignorant and bitter insult. Too many copies of the Paper had been sold 
to admit of its suppression by any decree of the Council. They had a full right to put 
their previous veto against the printing of the Paper, but they had not done so. And 
what was the Paper that provoked this unprecedented insult? If I called it “a clear and 
temperate vindication of my own labours and the justness of my nomenclature;” and were 
I to add “that so long as the Geologists of Europe employ a geographical nomenclature 
I have the right of a real priority in thought and research and the claims of a sound 
philosophy in my inductions, and am entitled to erect the Cambrian rocks (as I have done in 
the offending Paper) into an independent series equal in value to the Silurian ;”—I might, in 
using such words, be accused of egregious self-praise; but they are not my own words—they 
are the very words which express the unprejudiced opinion of one of the greatest of living 
Geologists: but he was not a member of the Council, nor is-he a native of this country. 

When again, in the autumn of 1852, I brought before the Society, along with my 
friend M*Coy, a short and plain statement of facts respecting a group to which we applied 
the old name of May Hill Sandstone—shewing its distinction from the lower group (Caradoc 
with which it had been confounded—the Paper was opposed by all who took part in the 
discussion ; but they all allowed the importance of the Paper if our statements were correct. 
We only were responsible for the facts; and the Paper (from the critical nature of its subject 
ought to have been printed without any unnecessary delay. But it came in collision with 
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opinions which the Couneil wished to regard as settled. It was referred, and (after a single 
correction, adopted without any delay whatever) it received the sanction of the Referee. 
But this was not enough. It was again referred; and was at length published among the 
postponed matter of the volume: but not till other persons, working in the same field, 
had made a correction identical with that of our Paper. But for the previous insult, I 
should have considered this delay as accidental, and counted it as nothing. There was, how- 
ever, no accident in the case. 

For a refusal of the Council (during 1855) to publish my next Paper, continuing the 
same subject, I make no complaint. Part of it was in a controversial form; part of it 
was only a statement of plain facts; and they had a perfect right to refuse its publication. 
It is now printed in the Philosophical Magazine; and, be it good or bad, it is a part of the 
common stock of Geology. After these statements let the reader judge for himself whether 
I am called upon to bow before the opinion of the Council of the Geological Society on 
any point of Palzozoic Geology, which they may have dogmatically pronounced as settled. 

During many years I was a frequent, I might almost say a constant. attendant on the joyous 
meetings of the Geological Society, and a member of the Council. Among the members were 
some of my most honoured and cherished friends; and while boasting of these meetings 
and of the generous, unselfish, and truth-loving spirit that glowed throughout the whole body, 
I little dreamt that I should ever have to complain of an “ignorant and bitter insult” 
from the Council. But, strange though it be to tell, the words are literally true. 

Time has produced its inevitable and melancholy changes; and for the two last years 
I have not been present at a single meeting of the Geological Society. Not because I 
wished to be away, or ever feared to do battle for what I thought the truth, against 
whatever seeming odds; but simply because I was unable to attend the meetings. In a 
preceding page I have alluded to the painful news of the death of Professor Forbes: and 
during the passage of the latter sheets of this Introduction through the press, I learnt, with 
deep sorrow, that my old and much valued friends, Mr Greenough and Sir Henry De la 
Beche, were no longer to be counted among the living members of the Geological Society. 
The former was its founder and munificent patron: and that he was a very hard and very 
early labourer in the field, his Geological Map of England bears ample testimony. His know- 
ledge was wide and accurate, and the scientific materials he had collected, in illustration of 
Physical Geography and Geology, were absolutely unrivalled. Although his severe field-work 
had for some years been interrupted by decaying strength, his friends had good hopes that he 
might go on with a task congenial to the labours of his previous life, and become the scientific 
historian of Geological discovery. So far as regards the future, all such hopes, alas! are gone. 

Sir Henry De la Beche was a friend of thirty-five years’ standing. That he was an 
unflinching and successful workman so long as his strength lasted—that he wrote many 
original memoirs of great value—that he published several works of great practical use— 
that he had an honoured name among those who belong to the early and rising history 
of English Geology :—these are facts so notorious that it would be impertinent to dwell 
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upon them. But in one respect he stood without a rival. To his good hopes, untiring 
zeal, and prospective wisdom, we owe the first establishment of the Museum of Practical 
Geology; and to his administrative skill, we owe its admirable organization. To him we 
owe the Government Geological Survey; and every new work done, in our days or in times 
to come, by that great staff of scientific labourers, will be a fresh tribute to the memory 
of Sir Henry De la Beche, and will add a fresh decoration to his monument. 

So far I have been addressing the general reader. The few remaining sentences of 
this Supplement are addressed to the Members of the University of Cambridge, In addition 
to the old cabinets of Dr Woodward we have a noble collection in our Museum, formed 
partly by purchase from the University funds,—partly by the gifts of our academical friends,— 
and partly by the labours of my own hands, continued year after year so long as my 
health and strength endured. The valuable collection of recent shells, and all the Pale- 
ontological collections,—English and Foreign, Secondary and Tertiary,—have been put in 
a good, approximate arrangement by Professor M*Coy*. His largest and finished labour 
has been bestowed on the Paleozoic series described in this volume, which is at length 
completed by the publication of a Third Fasciculus. Of the extent and value of this series 
the reader may now form his own judgment. 

The publication of this volume I regard with feelings of great and natural interest, 
as a goodly addition to the stores of English Palzeozoic Geology; and as conferring, through 
the labours of my friend M*Coy, a vast additional value on a_ public Collection brought 
together during the years I have filled the Woodwardian chair. 

For a quarter of a century, after my appointment to the geological chair, we had no 
room adequate to the reception of the additions made year by year to our Collection. Hence, 
all but very limited arrangements were necessarily suspended; and when our new Museum 
was built, the accumulation of unarranged materials was enormous. And even now, after all the 
labours of M*Coy, great and I think valuable collections (some purely mineralogical, some 
voleanic, some metamorphic, many of a mixed nature, and none purely paleontological) 
remain unarranged, or in a state of such imperfect arrangement as makes them of com- 
paratively small value to the geological student.—The infirmities of advancing years, an 
increasing imperfection of sight, and the frequent interruptions of bad health, make me 
despair of personally finishing the work that still remains to be done in our Museum. 
I therefore invite such younger members of the University as take an interest in natural 
science to assist me in this task. Though, at first, it might seem dry and perhaps 
repulsive, it would increase in interest as it advanced, and would not be without its 
share of intellectual profit; and assuredly, if carried out, would greatly contribute to the 
value of our Collection and to the honour of the University. 


* T am happy, in this place, to express my own thanks, and those of the University of Cambridge, to Professor 
H. Rogers, of the United States, and to the Rev. W. B. Clarke, of Sidney, New South Wales, for very valuable Palzeonto- 
logical collections presented by them to our Museum. The collection of recent shells was a great addition to our Museum, 
presented by H. J. Brooke, Esq., F.R.S.—a distinguished labourer in kindred fields of science. 
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P.S. July 19, 1855. 


On returning to Cambridge before the expiration of the first week in July I read 
over the printed Introduction; and as soon afterwards as my engagements permitted I 
affixed an explanatory note to p. Ixxxy, containing some references I had _ previously 
omitted; and then drew up the Table of Contents, and added the Supplement—all of which 
were sent to the Press without delay. Before the proof-sheets of these additions were 
returned, I received a copy of Professor Phillips’ “Manual of Geology” (London and 
Glasgow, 1855), and naturally turned to his scheme of classification and nomenclature 
as applied to the older Paleozoic rocks. His scheme is given in the early part of his 
volume (pp. 101, 103, 105): and so far as regards the Cumbrian mountains and the 
adjacent parts of Yorkshire, the successive physical groups, from the Skiddaw Slate 
to the Tilestone inclusive, are copied, I believe verbatim (with the exception of a 
parenthetical interpolation of the words—* ‘Transition group”—written after the Coniston 
grits) from a scheme which was published by myself in 1852, and laid before the British 
Association, in a more expanded form, at their Annual Meeting of 1853. 

At the same meeting (1853) Professor Phillips exhibited a published geological map 
of Yorkshire (illustrative of his excellent physical and geological description of that 
county), in which he adopted, without reserve, my classification and nomenclature of the 
older Paleozoic rocks. In one district (Howgill Fells) he made a slight mistake, by 
extending the Cambrian colour of his map a little too far; so as to include within it 
some beds above the Coniston grits, which ought to have had a Silurian colour, and 
which I have considered as Silurian in everything I have of late years written on the 
subject. 

It appears, from the published Manual, that he has changed his views of classi- 
fication since 1853; so that all those parts of the Yorkshire map which he first coloured 
as Cambrian must now have another name, and be coloured as Silurian. I see no 
reason for such a change; involving, as it does, not merely a change of names, but of the 
principles of classification: and so far as I understand the sections of Wales and Cumberland, 
it is a change in a wrong direction. For the new sections I have examined, along with 
Professor M*Coy, since 1853, have tended to confirm my belief that there is no such 
thing in English geology as a great “ Middle Silurian” or “Transition group” which blends 
together the most characteristic Cambrian and Silurian types. On the contrary, that there 
is a good paleontological, as well as a good physical, separation between Cambria and 
Siluria. Enough, and perhaps more than enough, has been written on this question 
in the previous Introduction: as well as in the papers submitted to the British Association 
at their last two meetings, and printed in the Philosophical Magazine for October, November, 
and December, 1854. 

To the arrangement of the physical groups, given in the Manual (pp. 103 and 105) I 
can take no material objection. The successive groups, up to the Caradoc sandstone, and 
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their arrangement, are substantially my own. They were made out with no small labour; 
and nearly all of them were first named as distinct physical groups by myself. Let then 
the lowest six groups—(1, the Longmynd strata; 2, the Llanberis slates; 3, the Harlech 
grits; 4, the Lingula flags; 5, the Tremadoc beds; 6, the Arenig porphyry and Festiniog 
slates ;)—stand as they are arranged in Professor Phillips’ vertical section, and be called 
Cambrian. 

Afterwards (in the Manual) follow in regular ascending order :—7, Lower Bala, slates, 
flags, &c.; 8, Bala limestone; 9, Upper Bala, slates, flags, &c.; 10, Caradoc sandstone 
These four groups are called Lower Silurian. Here there is a divergence in our 
nomenclature. I call them Cambrian, in the Tabular view. 

Continuing the ascending section, and commencing with the May Hill Sandstone, we 
have seven ascending groups, (No. 11—No. 18,) about which (excepting No. 11) there 
never has been a dispute. They are the rightful conquest of Murchison—the Silurian 
Series of the Tabular view—the Upper Silurian rocks in the Manual of Phillips. 

To justify this scheme of classification and nomenclature, (Manual, p. 105), there 
surely ought to be some great change (physical or paleontological, or both together) before 
we alter the names of the collective groups from Cambrian to Silurian. But there is no 
such change or break of continuity. There is nothing to indicate such a break in the 
sections north of Tremadoc, in the grand sections on the Holyhead road, or in the sections 
near Festiniog. If the Tremadoe slates and the Festiniog slates be Cambrian, the Bala 
group is also Cambrian. Hence, spite of its historical injustice, its geographical incongruity, 
and its abandonment of first principles, I think that the scheme adopted by Murchison in 
1843, and still vindicated in 1854, is more logically consistent than the scheme proposed 
by Professor Phillips in 1855. The scheme of Murchison, below the May Hill Sandstone, 
is consistently wrong. The scheme of Phillips is partly right and partly wrong. 

Let no one suppose that I am in this remark flinching from my own scheme of 
nomenclature. I am doing no such thing. JI am only pointing out what I think the 
inconsistency of calling the collective Bala group Silurian, while the lower groups are 
called Cambrian. What we at present most want is a better analysis of the great Bala 
group, and especially of its upper sub-groups in South Wales; and I believe that the 
unfortunate and illogical adoption of the Llandeilo Flag as the guiding type of this great 
collective group, and the erroneous incorporation of it into the system of Siluria, by the 
Government Surveyors, have stood in the way of its more perfect analysis. They seem to 
have been cramped by a confined and utterly inadequate nomenclature. Their true work 
was to make out the older physical groups of South Wales, and separately to name them ; 
and then to give them some good collective name: and I do not think they could have 
found a better collective geographical name for them than Upper Cambrian, which I had 
used long before they made their first essay upon the older Paleozoic rocks of Britain. 

Again, if the scheme given in the Manual (p. 105) were logically consistent, there 
surely ought to be a far more decided break between the Festiniog slates and the Lower 
Bala slates, than there is between the Caradoc and the May Hill Sandstone. But such 
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is not the fact: for the real break, and the only great break, in the older Paleozoic 
series is at the base of the May Hill Sandstone. 

Professor Phillips seems still inclined to retain the name Upper Caradoc—first proposed 
by himself—and to regard it as a “Transition group” between his Upper and Lower Silurian 
rocks (Manual, p. 103). He was the first to point out a distinction between the (so-called) 
Upper and Lower Caradoc; but he did not follow it into all its consequences; nor do I 
think that the sections of the Malverns and the neighbouring country gave him the 
ready means of doing so in 1842, while he was working with the clog of an erroneous 
“Lower Silurian” nomenclature. Be this as it may, the full and true distinction was 
first pointed out by Professor M*Coy and myself; and though it was at first opposed 
by the gentlemen of the Government Survey, it was, not long afterwards, adopted by 
them. 

So long as the collective Caradoc group was placed at the top of, and was classed 
with the (so-called) “Lower Silurian” rocks, no one could object to such a name as Upper 
Caradoc. But after it had been separated into two distinct physical and paleontological 
groups (as isnow done in the Manual, p. 105), the name “Upper Caradoc” ceased to be an 
appropriate term. I am certain that this was the opinion of the late Professor Forbes*: 
and I did not propose a new name for the higher group, as Professor Phillips supposes (Manual, 
p. 115, note): but, to make the least possible innovation, I replaced an old name, May Hill 
Sandstone (first adopted by the author of the Silurian System), as the appropriate designation 
of that arenaceous group which is the physical base of the true Silurian rocks. 

Before I leave this comment on what some may think a minute question—one, how- 
ever, of no small importance—I would suggest the expediency of repudiating altogether the 
name “Caradoc” as the designation of the great and very ill-defined groups of strata at the 
top of the Cambrian series of South Wales; and of using in its place the name “ Horderley 
sandstone”—as a better general term to define, approximately, any of the shelly sandstones 
and conglomerates which appear near the top of the Upper Bala group—as a term also 
which involves us in no ambiguity arising out of previous mistakes in the definition of 
the (so-called) Upper and Lower Caradoc sandstone. 

In following out the previous remarks, I request the reader to turn back to 
pp. xl and xli of the Introduction; and afterwards by help of the great map of the 
Government Survey, or of the reduced map prefixed to “Siluria”—to test the truth of 
what I have stated, as to the Cambrian strike, and the peculiar place and office of the 
May Hill Sandstone, which is the true Silurian base. There have been enormous dislocations 
in North America (below the Potsdam sandstone), of which we have, perhaps, no trace 
in England; but of which there may be a trace in Ireland; and we need not doubt that 


* I have alluded to the opinion of Professor Forbes on this question of nomenclature (supra, p. lii); and he had 
previously expressed himself much more distinctly on this point in the last conversation he held with Professor M°Coy 
and myself, some time before the meeting of the British Association in 1854. 
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there have been local dislocations during all geological periods. I accept, without reserve, 
many of the statements given, on this subject, by Professor Phillips (p. 119). But the 
grand disturbance of the older Paleozoic rocks of England marks the separation between 
the Cambrian and Silurian groups, as defined in the Tabular View. The N.E. and S. W. 
strike of the British Isles is the characteristic Cambrian, and is by no means the 
characteristic Silurian strike: although the May Hill and Wenlock beds, from having been 
deposited on Cambrian rocks, which have a N.E. and 8. W. strike, are partially affected 
(spite of all subsequent disturbances) by the strike of the old rocks on which they rest. 

Professor Phillips very properly notices (Manual, p. 120) the prevailing north-eastern 
strike of many of the greater mountain-ranges of the British Isles. But when he adds, “that 
all these chains were thrown up, though not exactly to their present height and aspect, after 
the termination of the Silurian ages and before the deposition of the Old Red Sandstone,” 
his statement, if not erroneous, is at least incomplete, and might therefore mislead the student 
of geology. That there is a great break in many parts of the Palsozoic series at the base 
of the Old Red Sandstone is certainly true: but in many parts of England the trwe Silurian 
rocks below the Old Red Sandstone have not, even approximately, a N.E. and S. W. strike. 
There is, however, another great break at the base of the May Hill Sandstone; below which, as 
a good general rule, the English rocks have the old north-eastern, or Cambrian strike. That 
these older dislocations extended into South Wales there can be no doubt: and they help us 
to explain the perplexing and discordant junctions of certain Cambrian and Silurian rocks in 
Radnorshire and Caermarthenshire. Among other causes, it was a want of knowledge of this 
fundamental fact which led to the first mistakes of classification among the lower groups of 
Siluria. I fought my way, single-handed, to a knowledge of the Cambrian Series which is 
sketched in this Introduction; and I have defended my classification single-handed, and 
without any fear of consequences; only because I have had to contend with opponents who 
had adopted a premature nomenclature before they were adequately acquainted with those 
great physical facts which are the basis of every good original classification, and without which 
a good geological nomenclature is impossible. 

At pp. 105 and 106 Professor Phillips copies from the works of Hall (the great American 
paleontologist), that magnificent series of deposits which extend, in North America, from our 
Devonian series down to the Lingula beds, or Potsdam Sandstone; and gives the English 
equivalents on the combined authority of Lyell, Sharpe, De Verneuil, and Murchison. But all 
these authors examined the question of the English equivalents while they were under 
the influence of a classification and nomenclature which (so far as England is concerned) is 
unquestionably erroneous. I should endeavour to compare the Oneida conglomerate 
(No. 8 of Hall’s Series) with the conglomerates of South Wales which are high in the Upper 
Cambrian series; and the A/edina Sandstone (No. 9) with the May Hill Sandstone, or the 
English Silurian base. I should not, perhaps, have ventured to throw out such a speculation 
as this, against the authorities above quoted; had I not learned, from Professor H. Rogers, that 
there was, in many large tracts of North America, a break in the older Palaeozoic series exactly, 
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or very nearly, where I had placed it—at the top of the Cambrian groups of England, and at 
the base of the May Hill Sandstone—and that my scheme of classification would, he believed, 
be more acceptable to American geologists than any other which had been published in this 
country. I may add, that the Professors Rogers both declared, during their successive visits to 
the Woodwardian Museum, that they saw in it an arrangement of the older Palzeozoic rocks of 
England which harmonized well with the grand natural series in North America. I know of 
no higher authorities: for the two Professors are excellent paleontologists; and have carried 
on their field-labours with very great and most happy skill, and with an amount of personal 
labour that is almost incredible. Such an accordance, on the other side of the Atlantic, as that 
above mentioned, was almost beyond hope: but in the development of the older Palzeozoic 
series of France we have a right to look for a near accordance with that of the corresponding 
rocks of England. On this subject I have no help, either from my own observations in the 
field, or from the collections of our Museum. I conclude, therefore, not with an affirmation 
but a question: Is not the older Paleozoic series of France in a good approximate accordance, 
both physically and paleontologically, with the older Palzozoic series of England, as given 
in this Introduction ? 


ADVERTISEMENT. 


HE following sheets make up the First Fasciculus of Professor M°Coy’s Descriptive Cata- 

logue of the British Paleozoic Fossils that have been placed by myself in the Woodwardian 
Museum. It is devoted to the Radiata and Articulata; and a second Part (to be published, 
I trust, before the expiration of this year) will complete the series, and give a correspond- 
ing list of the Paleeozoic Mollusca and Vertebrata. The entire Catalogue will extend to 
about five hundred pages, and will be followed by about twenty-three plates, eleven of 
which appear with the present Fasciculus. 


Those species only are figured which are either new, or exhibit some character that 
has not been brought out in the figures published in previous works. All the drawings 
have been made in the Museum, with great care and labour, by Mr G. West, under Pro- 
fessor M*Coy’s immediate direction (with the exception of Pl. 1. G.) and will, I trust, be of 
value to paleontologists, and especially to those academic students who have a daily opportu- 
nity of examining the collection in the Cambridge Museum.* 


I can claim no merit from the Part now published, except that of having brought the 
collection together, and given it a permanent academic place, and of having for nearly 
four years secured the very valuable assistance of Professor M°Coy. But the work, when 
complete, will contain a Preface, in which I shall endeavour to give a short history of the 
manner in which the collection has been formed; partly by my own labours—continued, 
with some interruptions, for more than thirty years—and partly by the assistance of my 
friends and fellow-students. 


The Preface will end with a synopsis of the different natural groups into which the 
whole British Palzeozoic series may be separated—both on the evidence of actual sections, 
and on the Paleontological evidence supplied by the Catalogue. I may so far anticipate 
the result as to state, that the natural groups will be described in the following order :— 


* Mr J. W. Salter’s descriptions of several fossils in this work have been already printed; and will appear with 
the second Fasciculus in the form of an Appendix, as they contain references to a Plate not yet prepared for the engraver. 
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Hypozoic rocks. 

(1) Older Cambrian groups inferior to the Bala limestone. 

(2) Upper Cambrian groups based on the Bala limestone. 

Caradoc group. It has perhaps no distinct representative in Scotland and the North 
of England. In Wales and Shropshire, it often overlies the Cambrian rocks 
unconformably, and there forms the physical basis of all the upper Silurian 
groups, while Paleontologically it connects itself with the Cambrian rocks. 

Upper Silurian rocks—including all the groups from the upper part of the 
Wenlock Shale to the Tilestone. 

Old Red Sandstone, or Devonian, groups. 

Carboniferous groups. 

Permian groups, which end the Palzozoic series, and are immediately: followed 
by the Trias, or New Red Sandstone. = 


Cambrian rocks. 


Qi 


In concluding this Notice, | have to return my grateful thanks to the Syndics of 
the University Press for generously taking on themselves the expense of the -letter-press 
of this Part; which, after all the assistance thus given to me, has not been: ‘brought 
before the public without much anxiety, and a great personal cost. 


Campripce, May, 1851. ADAM SEDGWIGK, 


Woodwardian Professor. 


ADVERTISEMENT TO SECOND FASCICULUS. 


i ios former Fasciculus (published May 1851) contains all the paleozoic Radiata and 
Articulata :—the present contains all the lower and middle palxozoic Mollusca :—and 
the third Fasciculus (now in the press) will contain the upper paleozoic Mollusca, and also the 
paleozoic Fishes—thus completing the paleontology of the British paleozoic rocks, so far 
as the subject is illustrated by the collections I have placed in the Woodwardian Museum. 

When the former Fasciculus was printed Professor M°Coy was absent in Ireland, and 
I had no opportunity of examining the proof-sheets: neither had I, at that time, supplied 
him with any detailed geological information respecting the localities from which the several 
fossils were derived. This want has been since supplied; and in an Alphabetical List (com- 
mencing p. 326, and ending p. 331) of all the lower palozoic localities alluded to in this 
as well as the preceding Fasciculus, each locality is referred to its supposed geological 
place in the general series, agreeably .. a scheme of nomenclature given in the following 
Tabular View. In the same list, and for the express purpose of easy reference, each locality is 
defined by the number which precedes it. 


Tabular View of the British Palwozote System. 


Upper { Permian Series . . . .Divisible into three-groups. 
*** \ Carboniferous Series -Divisible into three or four groups. 
6 Petherwin slate and Clymenia limestone. 
a Marwood sandstone. 
6 Hereford sandstone, marl, and cornstone. 
a Dipterus flags, &e. &. 
6 Dartmouth slate. 
a Plymouth limestone and red grit. Liskeard slate 


| ce Upper Ludlow. 


| 9 Petherwin group a 
8 Caithness group. . 4 


Middle . . | Devonian Series . . 
| 7 Plymouth group... 


6 Aymestry limestone. 
a Lower Ludlow. 


| 6 Ludlow group..... 


Silurian Series ... ¢ 


c Wenlock limestone. 
6 Wenlock shale. 
a Lower Wenlock, or Woolhope, limestone. 


5 Wenlock group... 


Primary or Paleozoic System. 


4 Caradoc group..... Caradoc sandstone, limestone, and shale. 
Lowen. 6 Upper Bala, including the Bala and Hirnant 
3 Bala group....... limestone, shale, flagstone, and conglomerate. 
a Lower Bala, dark slates, flags, and grits. 
Cambrian Series .. . e Arenig slates and porphyry, with one irregular 
it band of limestone. 
2 Festiniog group .--) 5 Tremadoc slate. 
|. Lingula flags. 
b Harlech grits. 
iy ESE Or GROUP ia \ a Llanberis slates. 


Hypozoic and Metamorphic Groups. 
Granite. 
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The series of old slate-rocks, found in the Longmynd, and the neighbouring parts of 
Shropshire, are not included in this Tabular View; because no fossils have been discovered 
in them, and because their exact place in the general series is doubtful. They are, probably, 
in part co-ordinate with, and in part inferior to, the Llanberis slates. I believe them also to be 
physically co-ordinate with the Skiddaw slate—the lowest Cumberland group. 

In the Advertisement prefixed to the first Fasciculus (May 1851), IL have stated “that the 
Caradoc group has, perhaps, no distinct representative in Scotland and the North of England.” 
Since the Advertisement was written, I have revisited some parts of the North of England, and 
now think (for reasons published in the Journal of the Geological Society, Vol. vit. Part 2) 
that the Coniston grits are the true representatives of the Caradoc group. 

In the same Advertisement I divided the Cambrian series into two groups—Upper and 
Lower :—the upper commencing with the Bala limestone. In the previous Tabular View I 
have not made any use of the terms Upper and Lower Cambrian ; but I have divided the whole 
series into what I think good natural groups derived from actual sections. Were I now to 
make use of the term Upper Cambrian, it would include all the strata under Nos. 3 and 4 of 
the Tabular View: and in this arrangement the upper Cambrian groups would commence 
(several thousand feet below the Bala limestone) with the black slates at the East of Great 
Arenig, and at the South-East side of Cader Idris. In my present scheme of nomenclature the 
Bala group is the equivalent of all the undulating rocks of South Wales which are inferior to 
the true over-lying Silurian groups, and are superior to some older groups (Festiniog groups) 
which emerge in a part of Pembrokeshire. 

The old subdivision of the Cambrian series into upper and lower—(the upper com- 
mencing with the Bala limestone)—though I now think inconvenient for Wales, would not be 
inconvenient for the groups of Cumberland and Westmoreland. The Paleozoic system, in the 
North of England, may be arranged naturally in the following sub-divisions :— 

Carboniferous. 


Old red sandstone. 
Silurian= All the Lower Paleozoic rocks above the Coniston grits. 


e Coniston grit = Caradoc sandstone. 
Upper ...{ 6 Coniston flags = Upper Bala. 
a Coniston limestone = Bala limestone. 


Cambrian. . . 
Lower Bala and Fes- 


pete | Great zone of Green slate and Porphyry = { Eavaca scare, 


Skiddaw slate = Bangor and Longmynd group ? 


I do not, however, give this scheme in opposition to the preceding Tabular View, as I think 
that the nomenclature of the older British paleeozoic rocks can only be fixed by a reference to 
the more perfect Silurian and Welsh sections. 

At p. 332, and ending p. 350, is given a List of all the Lower Paleozoic Fossils described 
in the work, with a reference, in each case, to the page where any species is described. The 
genera are given systematically, and in the order in which they appear in the body of the work. 


ADVERTISEMENT TO SECOND FASCICULUS. v 


Under each genus, the several species are referred to their proper geological groups, agreeably 
to the scheme given in the above Tabular View. To save space the localities are, in each 
case, given by the help of numbers: but these numbers may be immediately translated into 
proper names by consulting the preceding List (commencing p. 326). For example: Vioa 
prisca—the first fossil of the Systematic List, is referred to Lower Ludlow or Wenlock 
shale. The number, 169, attached to it, gives (by help of the previous List) Malvern, Worcester- 
shire, for the locality. Here the locality is of no value, because many different formations 
are found near the Malverns: but in very many cases the locality may confirm, or, it may be, 
invalidate, the assertion of the text. Again, if we turn to the 24th genus, Stenopora, we see, 
(p. 338) that the first species (jibrosa) has a very wide range, from the Upper Ludlow to the 
Bala group inclusive: not less than twenty-nine localities are given to this species from the 
Upper Bala, or 3. of the Tabular View. The last number (122) indicates the last locality 
from which I have obtained the species: viz. the flagstone of Horton in Ribblesdale. 

This Systematic List shews that no small labour has been bestowed upon the formation 
of the collection; and also shews the enormous amount of labour bestowed upon it by 
Professor M°Coy. A bare list of species might mislead us while we are, on fossil evidence, 
endeavouring to determine our successive geological groups. <A fossil may be highly cha- 
racteristic of one group, and may be found in it in thousands; yet an individual of the 
same species may, perhaps, straggle into an upper group of which it cannot be called 
characteristic. Several cases of this kind occur in the present Systematic List; and in all 
such cases, if the geological place of the localities has not been well determined, the excep- 
tions to what seems to be a general rule almost entirely lose their value. 

When by this kind of sifting the species are, as far as possible, referred to their true 
groups and localities, there still remains this question: What is the fossil evidence offered 
by each locality? Now this evidence is put before us in a third List, which gives all the 
fossil localities alphabetically, with an enumeration of all the fossil species found under each 
head. 

By help of the three Lists above described (which have been very carefully reduced by 
Professor M°Coy) all the geological information to be at present derived from the Lower 
Paleozoic fossils of the Cambridge collection is at once given to the reader. 

That the nomenclature adopted in the Tabular View is geologically and geographically 
true, I have shewn, in a memoir before alluded to (Journal of Geol. Soc. Vol. xut. p. 136); 
and that my nomenclature of the Cambrian series has the claim of priority is certain. 
What is the scheme proposed? That the great Longmynd group, which, if seen at all, is 
very faintly represented in Wales, is to be called exclusively Cambrian; and that the grand 
Cambrian Series—not less than 25,000 or 30,000 feet in thickness—is to be called Silurian; 
although the whole map of Siluria contains only one group of that great series—the Caradoc 
sandstone—which is referred to its right place in the general section of Wales. It is true that 
the Llandeilo flagstone is described, and its fossils enumerated, in the “ Silurian System.” But 
the group was not put in its right place in the general section of Wales. Its position was 
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mistaken; for it is the equivalent of the Bala limestone which is in the centre of a true 
Cambrian group; and to this Cambrian group it was made superior, and described as united 
in one group with the Caradoc sandstone. 

Let the Cambrian rocks be called Cambrian, and the Silurian rocks be called Silurian, 
as first agreed upon; still there will remain a considerable difficulty presented by the Caradoc 
sandstone. In the former Advertisement I stated that this group formed the physical base 
of the true over-lying Silurian series, while paleontologically it was more connected 
with the Cambrian groups. Hence, on paleontological grounds I have ranged the Caradoc 
sandstone with the Cambrian series, as seen in the above Tabular View. But if all the rocks 
now called Caradoc sandstone be of the same age, then the evidence is in conflict; for the 
fossils of Horderly are in very near agreement with those of Bala, while the fossils of May Hill 
are in near agreement with those of the Wenlock group. Perhaps these discrepancies may be 
soon removed by a new adjustment of the Caradoc group. Meanwhile, that interpre- 
tation of the facts which is most in conflict with the conclusions I am advocating, would 
merely prove, that during a period of movement and change of conditions which introduced 
the true and well-defined Silurian deposits, species very characteristic of the Silurian 
groups were flourishing in one part of the sea, contemporaneously with species in other 
parts of the sea which were equally characteristic of the upper Cambrian groups. 

Leaving the discussion of such questions as unfit for these introductory remarks, I call 
the reader’s attention to the wide difference exhibited between the fossils of the Cam- 
brian and Silurian series. 

On counting over the lists, including a few supposed varieties, I find 304 species given to 
the Cambrian Series, and 262 to the Silurian, while 85 are common to both. This gives about 
15 per cent. of the whole series common to the Cambrian and Silurian rocks. But this per 
centage is too large; for many doubtful cases of common species were recorded in counting 
up the lists. Are the true Silurian rocks palzontologically more separated from the Devonian, 
and the Devonian from the Carboniferous rocks? I greatly doubt it. It is obvious that the 
greatest interchange of species must be near the plane which marks the separation of one 
group from another. In the fine list of fossils from the Upper Ludlow group of Westmoreland 
there are scarcely more than three or four species found in the lists of the Coniston fossils: 
unless it be species that ranges through nearly the whole palaozoic system. 

I conclude this Introduction by noticing one or two of the more striking additions made 
by Professor M°Coy to our paleontological knowledge. 

The discovery of the peculiar diaphragm at the base of the cells in the Graptolites (as in 
the recent Sertularia) and other points in their structure, fixes their place among the 
Hydroid polyps with certainty—completely refuting the generally-received notion of their 
being allied to the Sea-pens (Virgularia), as well as the opinion recently revived by Geinitz 
of their being Cephalopods, and that given in the preface to the “Geology of Russia,” of their 
being sea-weeds. 

The fossil identified by former observers as an Ichthyodorulite, from the Bala limestone, 
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was proved by microscopic and other characters, to be the silicious axis of a Gorgonian 
zoophyte, allied to the recent Hyalonema of the Chinese seas. (See p. 10). 

On the corals, generally, great labour has been bestowed; the characters of most of them 
being now first noted in detail, and their internal structures ascertained by vertical and hori- 
zontal sections. Many new genera and species have been made known and figured; and 
species, supposed to be common to the Cambrian, Silurian, and Devonian rocks, have been 
discriminated by tangible characters. 

Those curious fossils from the Devonian slates of Polperro, supposed by all previous 
observers to be scales, teeth, bones, and fin-rays of fishes, partly Devonian and partly Upper 
Silurian species, have been proved, from examination of the Cambridge specimens, to belong to 
the Amorphozoa, or Sponge-group, forming a new genus (Steganodictyum), fragments of which 
are figured on Pl. 2. A. 

To avoid the confusion and error arising from the constant misapplication of the undefined 
terms ‘pelvis, ‘costals,’ ‘scapule,’ &c., proposed by Miller, and used by most subsequent 
authors with various meanings to designate the plates of Crinoids, a new and simple system of 
nomenclature has been proposed (p. 52), applicable alike to the most complex or most 
simple forms. 

At page 124 a new Order is established for the Echinites of the Paleozoic rocks, and it is 
pointed out that they will not accord with M. Agassiz’ view of the quinquepartite composition 
of the crust of the sea-urchins, applicable, without exception, to all those of the newer rocks 
and recent seas. 

At page 139 the homologies of the Cephalic shield and eye-line of Trilobites have been 
investigated for the first time, with reference to the variations made known by anatomists in 
the rings forming parts of the head and mouth, in the whole group of recent Crustacea of 
higher organisation. Attention is also drawn to an indication of antenna, the supposed want 
of which in those creatures has hitherto obscured their affinities. 

All the great groups have been taken in zoological order, and each is introduced by such 
condensed remarks, as the space allowed of, on the zoological and anatomical characters of the 
living analogues, as will enable the academic student using this Catalogue in the Museum, to 
form just notions of the place in the organic scale of the various fossil types, and dispel certain 
false popular notions of “progressive development.”—At the foot of page 191 is a notice of a 
discovery, first made by Professor M*Coy some years ago, from some recent specimens in the 
Museum, (recently published by Mr Woodward since those sheets were printed off,) that the 
valves of Terebratula are opened by the action of a pair of muscles—a contrivance without 
parallel in Conchology. Naturalists formerly supposed that Terebratula, having no cartilage 
like Lamellibranch bivalves, to force the valves open, opened them by inflating the arms, or 
by the pressure of the elastic loop; neither of which explanations could be structurally cor- 
rect. The present explanation obviously applies to all Brachiopods. 

In matters of nomenclature, priority in specific names has been carefully observed; and 
the exact relation of synonyms to each other is rendered more obvious and exact than in 
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English or French books, by the use of algebraic symbols, according to a practice partially 
introduced by some recent writers in Germany. The proportions of the shells have been 
expressed in fractions of the greatest absolute measurement, and the angles given in degrees by 
the goniometer, in accordance with the modern French practice, as more brief and precise than 
the ordinary use of indefinite expressions. 

Of the number of new species described in this work a general notion may be 
formed by a glance of the eye over the plates; as no species is here figured of which a 
good and sufficient figure has been before published. The description of the species and 
genera is full and luminous, and will, I trust, be found of great value to the paleontologist. 
The third and concluding Fasciculus will, I trust, be published before the end of this year, 
and to this I hope to prefix a short account of the English Palzozoic System, with com- 
parative and illustrative sections indicating the true relations of the successive groups in each 
system or series. 


ADAM SEDGWICK. 


TRINITY COLLEGE, 


July 16, 1852. 


DESCRIPTION 


OF THE 


BRITISH PALASOZOIC FOSSILS 


IN THE 


GEOLOGICAL MUSEUM OF THE UNIVERSITY OF CAMBRIDGE, 


BY 


FREDERICK M°COY, F.GS. 
PROFESSOR OF NATURAL SCIENCE IN THE UNIVERSITY OF MELBOURNE, 
HONORARY FELLOW OF THE CAMBRIDGE PHILOSOPHICAL SOCIETY, &c. 
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Kingdom ANIMALIA. 


i fea Animal Kingdom consists of all the organized beings possessed of a mouth and internal digestive 
cavity. By these characters they are excluded from the Vegetable Kingdom, which contains all the 
rest of the organic creation. 

The Animal Kingdom is divided into four Sub-kingdoms: Ist, Radiata; 2nd, Articulata; 8rd, Mol- 
lusca; and 4th, Vertebrata. Examples of all occur in the Paleozoic Rocks. 


Ist Sub-kingdom RADIATA. 


This sub-kingdom comprises a vast number of the lowest organised forms of animal life. One great section, 
named Acrita by Prof. Owen, shewing no trace of a nervous system, being capable of increase by spontaneous 
fission, and by buds, as well as by ova, and having only one opening to the digestive cavity. The higher sec- 
tion, named NVematonewra by the same author, from having a rudimentary nervous system of threads, without 
ganglions or distinct nervous centres, is generally speaking increased by ova alone, and has two openings to 
a distinctly-walled digestive cavity. This 2nd group comprehends the Rotifera, Echinodermata, Polyzoa, and 
Entozoa—some of the last being the most highly organized, and approaching the true worms in many points. 
The most universal character of the group Radiata is that which suggested its name, namely, the more or less 
perfect radiated arrangement of all the parts round the mouth as a centre: this appearance is often deceptive, 
but is on the whole scarcely to be met with in any other division of the animal kingdom. The existence 
of distinct nervous threads in the Actiniw, and the progress of discovery shewing every year the existence of 
nervous filaments in others of the Acrita, induce me to leave the Radiata as one group. 

This sub-kingdom is divided into the following Classes: 1st Infusoria ; 2nd, E’ntozoa or intestinal worms ; 
3rd, Zoophyta; 4th, Polyzoa; 5th, Acalephe or sea-jellies ; and 6th, Echinodermata. The first are not known 
in the Paleozoic rocks, and the second and fifth, from the softness of their tissues, cannot be expected 
in the fossil state, though it is probable they may have existed from very early geological periods. 


Sect. L—RADIATA OF THE LOWER PALZOZOIC ROCKS. (Cambrian and Silurian). 
3rd Class, ZOOPHYTA. (Lin.) 


= Anthozoa, Ehrenberg. 


In the lower types of this Class the body is soft, and capable of expansion by water received through the 
mouth ; all the parts, internal and external, perform equally the same functions; respiration is performed by 
the whole surface; no circulation has been discovered, nor organs of sense, nor distinction of sex; the indi- 
viduals are essentially composed of a closed tubular stomach terminating in a mouth and circle of tentacles. 

B 


2 BRITISH PALAZOZOIC FOSSILS. [Zoopuyra. 


In the lamelliferous corals the number of the lamellze mostly corresponds with that of the tentacles, and 
as they are generally believed to be nearly constant in number in adult individuals, they afford very valuable 
characters for the discrimination of species. Lamellie only exist in the two higher orders, and extend from the 
stomach to the outer wall; they are connected with the generative system, the broad lamell: having usually 
a great convoluted spermatic vessel attached to its edge, and the sides of the others are loaded with clusters 
of ova; in some Alcyonaria (in which the lamellze are membranous and eight in number) the same lamella is 
oviferous above and spermatic below, or two are spermatic and the other six are oviferous. These spermatic 
cords were considered biliary ducts, till the American naturalists recently found spermatozoa in them. The 
ova either escape through a small opening in the bottom of the stomach into the sea by the mouth, or some 
of them are developed inside, and bud out through the side of the parent; the buds either fall off and become 
separate individuals, or are retained forming branched compound animals, always according to a definite mode 
of growth, and the angle of branching being often so constant as to assist in defining the species. 

The modes of budding, as defined by Mr Dana, are lateral or terminal. The terminal or disk-budding 
begins by the animal forming two or more new mouths to the one stomach, being the true fissiparous generation. 
The lateral disk-budding should be carefully distinguished, for in it, it is only one of the ova which grow 
out through the side of the disk, and the second mouth has a separate stomach of its own hanging into 
the ovarian cavities of the old one. Acrogenous growth is the upward extension of the tip of the branches ; 
prolate growth is the production of lateral buds from the lower part, so that great flat expansions are produced 
(as in some Caryophyllide), or by extension of the upper part from disk-budding (as in the Astreadw). The 
spiral-budding, or cumulato-ramose growth, is seen in the Madrepores, where each branch is composed of a great 
central parent polyp (forming the perforated apex), surrounded by a whorl of spiral buds. In all the coral- 
bearing polypes there is a constant death below, leaving only the tips of the cells alive; and in certain cases 
those die periodically, leaving a germ to grow from the old centre, forming cup-shaped rings of growth, 
as seen in our figure of Strephodes multilamellatum. An intermittent retraction of the base of the stomach 
gives rise to the transverse partitions of Oyathophyllum and Favosites. 

This Class contains three Orders—Ist, Hydroida* ; 2nd, Zoophytaria ; 3rd, Zoantharia. 


Ist Ord. Hyproma (Johnston.) 
= Sertulariens (7. Edw.) = Hydrozoa (Owen) = Nudibrachiata (Yarre.) > Polypiaria (Blainville). 


The Polypes of this Order are rarely single, locomotive, and naked (as the Hydra); more usually compound 
and inclosed in a horny, tubular sclerenchyma or sheath, which is generally branched, jointed by interruptions of 
growth, and fixed at the base to submarine bodies ; always destitute of internal vertical strize or lamellz ; mouth 
surrounded by a series of rough, rigid, filiform tentacles, without cilia ; digestive cavity hollowed in the granular 
parenchyma of the body, without membranous walls, having but the one opening t, and no intestine. The young 
sprout from the side of the parent by lateral budding, or are developed in external vesicles connected with 
it; the former occurs in the naked Hydra, in which at intervals cellular male and female organs are 
developed, sometimes in different individuals, more commonly both in the one creature; the impregnated 
ova mostly escaping through the mouth, but some being retained, grow out like buds from the parent. In 
the compound species, with the horny, tubular integument, the young buds adhere permanently to the parent, 
forming branched polypidoms of a peculiar pattern for each species; but, in addition to these, peculiar ovi- 
gerous vesicles are developed at particular seasons on some definite parts of the stem containing the true 


* Although I think the recent admirable researches of Prof. Agassiz, on the living Naked-eyed Medusw of the shores 
of Massachusetts, nearly settle the question of the Hydroid Polypes being only the larval state, or alternate generations 
of such free Meduse as Sarsia and Tiaropsis, yet I prefer, in a work like the present, leaving them in their old 
systematic place till we have the whole question before us, by the publication of his observations on the first stages 


of the metamorphosis. 
{ Corda imagined a small pore near the terminal sucker to be an anus, but the food is seen to be rejected by the mouth. 
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ova, which increase in size from an organic connexion kept up with the living, circulating, nutrient fluids 
common to all the polype-mouths, and fillmg the stems and branches: the ova, on attaining maturity and 
a coat of cilize, escape and swim to a convenient site, where they become fixed, lose their ciliz, and sprout 
into the form of the parent stem. The ovarian vesicles fall off when the ova are all gone. The first and 
all subsequent cells are formed by a cessation of growth in the convex, soft, growing tip of the branches, 
both the horny and inner membranous layers of which become inverted and cup-shaped by the shrinking 
of the pulp within; and when the cup is of the proper depth the two layers turn inwards to form the 
strong septum or bottom of the cup, in the centre of which the outer horny layer is deficient, leaving a 
perforation through which the inner membranous layer protrudes, gradually expanding into a stomach-like 
cavity, in and out of which the nutrient granules of the stem ebb and flow, and at the distal end of which 
a perforation or mouth and the circle of prehensile tentacles are ultimately developed. I have no hesitation 
in placing the Graptolites in this order, from the perfection in which the above characters are preserved in 
a great collection of them made last year by Professor Sedgwick in Scotland. I believe they should form 
a particular family, closely allied to the Sertulariade, which have similar sessile polype-cells, in one or two 
rows according to the genus, intermediate between them and Corymorpha, which has the polypidom free, 
unattached, and living buried in the sand. 


Fam. GRAPTOLITIDE (AM°Coy). 


Stem simple or branched; thin, usually linear, horny, unrooted ; polype-cells sessile, in one or two rows ; 
each with an internal transverse diaphragm at base. 

In the form of the thin horny polypidom and polype-cells the Graptolitide agree with the Sertulariade, 
but differ in not being rooted. I have never found any trace of ovarian vesicles; others may find them, 
however, by examining great numbers of specimens, or by some fortunate accident; or the ova, as in the 
closely allied Corymorpha (which agrees with the Graptolites in having a free polypidom), may have been 
developed in naked sacks attached to the base of the tentacles of the polyps, and would not in that case 
leave any trace in the fossil state. 

On the same grounds that the allied recent genera Plwmularia and Sertularia are separated, I propose 
to restrict the term Graptolites to those which, like the original typical species, have the cell-denticles 
only on one side; and for those having them on both sides, I propose the generic name Diplograpsus. 
Professor Nilsson and Colonel Portlock have published nearly similar views, the latter with great clearness. 

In connexion with the spirally inrolled species, I may call attention to a curious fact observed 
by my friend Mr Patterson of Belfast, that a broken stem of another Hydroid Zoophyte, the Tubularia 
larynx, when thrown into a jar of water kept “coiling itself up, uncoiling, stretching, twisting, knotting 
itself,” giving him the notion “that the stem is not only flexible, but under certain circumstances is truly 
and entirely under the control of the zoophyte.” (Johnston’s Brit. Zooph. p. 51). 


GRAPTOLITES CoNVoLUTUS (fis. Sp.) 


Ref. and Syn.—Prionotus convolutus, Hisinger, Leth. Suec. t. 35. f. 7.=Graptolites spiralis, Geinitz, in 
Leonhard and Bronn’s Jahrbuch fiir Mineral. for 1842. t. 10. fig. 24, 28, 29. 

Sp. Oh.— Length unknown, occurs in short fragments, spirally convoluted in a few turns; cell-denticles 
on the outer side, radiating nearly at’ right angles to the capillary axis, slightly curved or straight, nearly 
one line long, very slender and apparently cleft to the bases; the space of axis between the denticles 
rather less than half their length. 

The figure of Hisinger seems considerably too large and coarse in its details, but there ean be little 
doubt as to the species; Geinitz’s figures quoted are rather better, but the ones not quoted which he 
gives are doubtful. 

Position and Locality.—Not uncommon in black earthy slate near Lockerby, Dumfriesshire. 

B2 
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GRAPTOLITES LATUS (M/*Coy). Pl. 1. B. fig. 7. 
Ref—M°Coy. Quart. Jour. Geol. Soc. Vol. IV. p. 228. 


Sp. Ch.—Several inches long, straight, undivided portion of the stem between the axis and the base 
of the cell-denticles one line (or slightly more) in width; cell-denticles very small, triangular, slightly 
curved, their bases touching, and their length not exceeding the width of their base; five occupy a space 
of only two lines. 

The very small triangular denticles and width of the undivided portion of the stem easily separate 
this remarkable species from its congeners. In some states of preservation fine straight lines are seen 
dividing the cells from each other and descending from their mouths obliquely to the axis, at an angle 
of about 45°; in other states, stronger horizontal diaphragms may be seen extending across the middle 
portion of the stem at right angles to its length. 

Position and Locality —Common in the black shale of Builth Bridge; in the greenish Skiddaw slates 
of Scawgill; in the black Skiddaw slates of Whiteless; and in those of Knockmurton, near Lamplugh Cross, 
Cumberland. 

Explanation of Figures—Plate 1. B. fig. 7. Portion natural size, shewing the great width of the un- 
divided portion of the polypidom and small denticles from the shale of Builth Bridge. Fig. 7a. Do. 
Magnified six diameters, denuded of its outer coat and shewing the tubular stem, the oblique divisional 
walls between the cells with the form of their mouths, and the transverse diaphragms near the bottom of 
each to sustain the polyp. Fig. 74. Do.  Shewing a portion of the outer envelope, preserved in addition 
to the above. Fig. 7c. Do. A common appearance resembling 7 @ but with the transverse diaphragms 
invisible. 


GRAPTOLITES LOBIFERUS (JM/‘Coy). Pl. 1. B. fig. 3. 
Ref —M°Coy. Annals of Nat. Hist. 2nd 8. Vol. VI. p. 270. 


Sp. Ch.—Several inches long, straight, axis capillary, undivided portion of the stem about one-third 
of a line wide; cells forming large, obtusely rounded lobes, uniformly convex on the upper and outer 
margin; a notch on the under edge separates the rounded extremity from the oblique descending margin ; 
four cell-lobes in three lines; width from axis to end of cell-lobe slightly less than one line. 

The rounded lobe-like form of the cells and their size render this one of the most distinctly-marked 
species of the genus. Fragments are often beautifully iridescent. 

Position and Locality —Common in the black shale of Lockerby, Dumfriesshire. 

Explanation of Figures—Plate 1. B. fig. 3. Portion natural size, from Lockerby. Fig. 3a. Do. 
Magnified six diameters, 


GRAPTOLITES LUDENSIS (Murch.) 
Ref.—Sil. Syst. t. 26. f. 1, & 1%. (Not. 2.) 


Sp. Ch.—Polypidom several inches long, thick, coriaceous, averaging one line wide, rather rapidly 
tapering towards the base; cell-denticles having their upper margin thickened and abruptly recurved into 
a rounded hook, the membranous inner margin of which when finely preserved shews a pendulous, sub- 
tubular, bell-shaped cell, with a round mouth, the oblique lines between the cells meeting the marginal 
axis at an angle of about 35°; four denticles in a space of two lines (or five in the same space close to 
the attenuated base). 

After the careful study of an extensive suite of most exquisitely preserved specimens, I feel unable 
to distinguish the species of the Lower Ludlow rock from the similar one in the inferior beds by any 
constant character. 

Position and Locality —Common in the olive slates of Greiston, on the Tweed (one fragment upwards 
of nine inches long without tapering); in the slate-quarry of Ludlow rock N. of Nantyre; in the schists 
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of Cwm W. of Cefn Grugos; Lower Ludlow rock of Garden quarry, Aymestry, Herefordshire ; in the nodules 
at Brathray, Westmoreland ; in the olive schists of Peniarth uchaf; N.W. of Pen y Glog; the limestone of 
Balmae Shore, near Kirkeudbright ; in olive-schists of Pen y Craig, Llangynyw, Montgomeryshire ; in olive- 
schists of Gwyddelwern, Derwen; black shale bed of the Wye, Builth, Radnorshire; Cwm Bach, Builth; in 
the flags of Nant Moifydd, near Derwen. 


Var. Minor (M/“Coy). 
Under this provisional reference I give a species resembling the above, but of only half the width, 
yet having from four to five denticles in a space of two lines. It is common in some parts of the Green 
Ludlow rocks or mudstone at Llangynyw Rectory, Montgomeryshire. 


GRAPTOLITES MILLIPEDA (M/*Coy). Pl. 1. B. fig. 6. 
_ Ref—M'Coy. An. Nat. Hist. 2nd 8. Vol. VI. p. 271. 


Sp. Ch.—Length unknown, occurs in short curved or spirally inrolled fragments; cell-denticles on the 
outer side, each broad at the base and abruptly contracted to a small mucro, deflected or strongly curved 
backwards, both the upper and lower margins being sigmoidally curved; the denticles touch each other 
(when fully preserved) at their bases. Five to six denticles in the space of two lines; width from axis 
to ends of cell-denticles slightly more than half a line. 

The much closer, shorter and wider cell-denticles, with their abruptly recurved points, easily separate 
this species from the G. convolutus (His.), the inrolled form of which agrees with it. I only provisionally 
characterise the species, as there is a possibility that if the @. convolutus be only the tip of G. Sedgwickit, 
this might ultimately prove the corresponding portion of the G. Jobiferus; a supposition which at present, 
however, is not supported by any evidence, there not being the same amount of resemblance between the 
two latter as between the two former species, the difference in size and structure of the cells being 
much greater. 

Position and Locality—Not uncommon in the black shale of Lockerby, Dumfriesshire. 

Explanation of Figures.—Plate 1. B. fig. 6. Natural size from Lockerby. Fig. 6a. Do. Magnified 
six diameters. 


GRAPTOLITES MURCHISONI (Beck.) 
Ref—Murch. Sil. Syst. t. 26. f. 4. 


Sp. Ch.—Upwards of two inches long, stems united in pairs at a small mucronate simple base, each 
branch nearly straight, about one line wide, having a simple, rather strong, capillary axis along the outer 
margin, from which the lines dividing the cells set off at an angle of about 35°; there are five to six 
cells in the space of two lines, having simple concave terminations, the lower angle acute, slightly pro- 
jecting, but little or not at all recurved. 

I have not actually traced the twin junction of the stems, so distinctly figured by Sir R. Murchison, 
but disjointed fragments are easily distinguished from the other single-sided Graptolites by the great number 
of cells in a given space, their obliquity to the axis, and the simple character of their serratures ; much 
resembling in these points the Diplograpsus folium and D. foliaceus, from which, of course, they are fully 
distinguished by having their cells on only one side of the axis. 

Position and Locality—Common in the flags at Ffyrnwy, Llanfair, Welshpool; in the schists South 
of the Dee. 


GRAPTOLITES SAGITTARIUS (//is.) 
Syn. and Ref—Prionotus Sagittarius, id. Leth. Suec. t. 35. f. 6. 


Sp. Ch.—Several inches long, two-thirds of a line wide, straight ; a very fine capillary axis at the 
smooth edge, and rather large, angular, cell-denticles on the other, the distance between each of which is 
equal to the diameter of the stem; upper margin of each denticle nearly straight and horizontal; lower 
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margin about one-third longer than the upper, nearly straight, and inclined to the axis at an angle of 
about 40°, to which some specimens indicate the prolongation of the cells by fine lines; four to five 
denticles in a space of two lines. 

Fragmentary specimens, imperfect at each end, occur eight or nine inches in length, without per- 
ceptible difference in the above diameter, which with the size and shape of the denticles separate it from 
its congeners. 

Position and Locality—Common in the black flags of Horton in Ribblesdale; in the flags under 
Moel Seisiog; in the black schists of Balmae Shore, Kirkcudbright ; at Lockerby, Dumfriesshire; in the 
Skiddaw slate of Haykin Gill, and of Knockmurton, near Lamplugh Cross, Cumberland ; in the slate of 
Scawgill; schists of Cautley Craggs, above Sedburgh; Craig ddu Allt, Llangollen. A variety apparently of 
this species, a little larger in all its parts, but possibly from great compression, occurs abundantly in the 
black slates over the Iron Works at Tremadoc, Merionethshire. 


GRAPTOLITES SEDGWICKII (Portl.) Pl. 1. B. fig. 2. 
Ref—Geol. Rep. t. 19. f. 1, 2, 3, and 6. 


Sp. Ch.—Several inches long, (extremities unknown) ; lateral axis capillary; flattened space between 
the axis and the denticles rather less than half a line wide, from the axis to the tips of the denticles 
nearly one line and a half; cell-denticles very long and slender, nearly straight, and almost at right angles 
to the axis; flat space between their bases equal to the width between their bases and the axis; four den- 
ticles in a space of two lines. 

This species is distinguished at a glance from all but the G. convolutus (His. Sp.) by the very long, 
slender, and nearly horizontal denticles. 

Col. Portlock mentions (Geol. Rep. p. 391) straight fragments eleven inches long, which I think I 
remember his shewing me. Straight fragments now figured are upwards of three inches long, but with them 
occur some more or less curved, making an approach to the G. convolutus, with which it is nearly 
identical in the size, shape, and peculiar proportion of the denticles, seeming strongly to countenance 
the suggestion of that author himself, that the latter species may be only the inrolled tip of the former. 
The figures given in the above-quoted work do not exactly represent the character of the Irish species : 
I have therefore re-figured it from Scotch examples, satisfying myself of the identity by direct comparison 
with Tyrone specimens. 

Position and Locality.—Not very uncommon in the black slates of Lockerby, Dumfriesshire. 

One specimen in the olive-slates of Greiston on the Tweed, which had apparently been dead before 
petrifaction, is about seven inches long, slightly flexuous, and has a peculiar aspect from the long attenuated 
tips of the cell-denticles being absent almost entirely; the size and peculiar proportions of the remaining 
portion is however identical with normal examples, and in one or two places the remains of the filiform 
ends may be traced. 

Explanation of Figuwres—Plate 1. B. fig. 2. Portion natural size from Lockerby (to shew the true 
form of the denticles.) Fig. 2a. Do. Portion magnified six diameters. 


GRAPTOLITES TENUIS (Poril.) PI. 1. B. fig. 4 and 5. 
Ref.—Geol. Rep. t. 19. f. 7. 


Sp. Ch.—Several inches long, extremities unknown, slightly more than the third of a line wide; ser- 
ratures formed by the ends of the cells comparatively remote and large, their lower margins long, straight, 
very oblique, (forming an angle of about 20° to 30° with the axis), the upper margin about half the 
length of the lower, slightly concave, nearly horizontal; four cell-denticles in the space of two lines. 

This species is very distinct, by its comparatively remote denticles, and very small width. Professor 
Hall has figured fragments, imperfect at both ends, nearly eight inches long, retaining the above diameter. As 
none of the published figures are quite exact, I have given a figure of a Scotch example. 
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Position and Locality-—Common in the black shale at Lockerby, Dumfriesshire; some curled up 
doubtful specimens in the slate at Greiston on the Tweed. 

Explanation of Figures.—Plate 1, B. fig. 4. Portion natural size, from Lockerby. Fig. 4a. Do. 
Magnified six diameters, shewing the tubular stem with the denticular cells, coming off at an acute angle 
each with its transverse diaphragm on which the body of the polyp rested. Fig. 5. Do. Curved specimen. 


Genus. DIPLOGRAPSUS (M/Coy). 
For Gen. Char. see p. 3. 


DIPLOGRAPSUS FOLIACEUS (Murch. Sp.) 


Syn. and Ref.—Graptolites foliaceus. Murch. Sil. Syst. t.26.f. 3. Id. Geinitz, Leonhard and Bronn’s Jahrbuch 
for 1842. t. 10. f. 15. 


Sp. Ch.—Straight, simple, about two inches long (Geinitz), gradually tapering to the base, average 
width one and a half lines; cells narrow, straight, coming off from the axis at an angle of about 60°, 
forming a small sharp serration at the margin; seven cell-denticles in the space of two lines. 

If the figure above quoted of Geinitz be strictly after nature, it shews the form and size to be 
nearly that of the D. pristis, but rather wider, differing principally in the more numerous, narrower, and 
closer cells, producing also a smaller serration of the margin; in those latter characters it approaches the 
D. folium; but when fragments of the two are compared, this is distinguished by the much more obtuse 
angle at which the cells come off from the axis. 

Position and Locality.—Rare in the shale and nodules of Pentre W. of Llangynyw, Montgomeryshire 
(Ludlow Rock). 

DipLoGRApsus FoLIuM (//is. Sp.) 


Syn. and Ref—Prionotus folium. Hisinger, Leth. Suee. t. 35. f. 8, Portlock, Geol. Rep. t. 20. f. 5. 


Sp. Ch.—Simple ovate, broadly rounded at the end, gradually tapering to the base, about five lines ' 
long, and nearly two lines wide ; axis fine capillary; cells narrow, linear, coming off at a very acute angle 
(about forty degrees) from the axis, and either straight or with a slight downward curvature, the distal 
extremity of each truncated at right angles to its length, producing small rectangular denticles with sides 
of equal length at the margin; seven in the space of two lines. 

From the discrepancies between the two figures of Hisinger with each other, and with his description, 
it is clear they are not of authority ; I therefore quote Portlock’s figure, which, though not good, is more 
like all the specimens I have examined. I have little doubt of Hisinger’s species being the same. 

Position and Locality—Common in the black shale of Lockerby, Dumfriesshire. 


DIPLOGRAPSUS MUCRONATUS (Hall. Sp.) 
Syn. and Ref—Graptolites mucronatus. Hall. Pal. N. Y. t. 73. f. 1. 


Sp. Ch.—Polypidom simple ; about one and a half inches long, and one line wide (in slate), tapering 
rather abruptly towards the base; denticular cells, five in the space of two lines, outer and lower margin 
oblique, upper margin horizontal, the angle produced into a long, slender, flexible filament; axis exces- 
sively fine hair-like. 

A beautiful and distinct species, easily recognized by the little mucronate film terminating each denticle, 
and which films, from their flexibility, extend in every direction, upwards and downwards, or horizontally. 
Professor Hall describes the species from the partially altered slates of the Hudson River group, near the 
upper limit of the New York Cambrian system (probably not far from the parallel of our Caradoc shale). 

Position and Locality—Abundant in the partially altered slates of Cairn Ryan, Ayrshire; rare in 
the black shale of Pen Cerrig, Builth, Radnorshire. 
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DIPLOGRAPSUS PRISTIS (/is. Sp.) 
Syn. and Ref—Prionotus pristis. His. Leth. Suec. t. 35. f. 5. 


Sp. Ch.—Straight, simple, about two inches long, and one line wide, gradually tapering to the base ; 
central axis capillary, the dissepiments diverging from it at an acute angle, their upper and lower margins 
parallel, forming narrow cylindrical tubes, when uncompressed, with the opening simply truncate at the outer 
end; when compressed, the walls of the cells form parallel lines very oblique to the axis, producing denti- 
cles at the edge, with a long straight lower, and a very short concave upper, margin; five in the space of 
two lines. 

Were feb IEE WG ING Wo tte V2 ite tl ie 

This probably distinct species accompanies the above in the Utica slate of New York, and also rarely 
at Lockerby ; it seems distinct from the true pristis by its broader, triangular teeth, slightly mucronate at 
the tip, and cells much less oblique to the axis; it is more strongly and broadly toothed than the D. mucronatus. 

Position and Locality—Common in the shale, three miles North of Builth; at Pen Cerrig; Lockerby, 
Dumfriesshire ; Llansantfraid Slate-quarries, Denbighshire; a small doubtful fragment in the fine Caradoc 
sand-stone of the Hollies, Church Stretton, Shropshire. 


DipLograpsus rAMosus (Hall. Sp.) 
Syn. and Ref—Graptolites ramosus. Hall. (Pal. N. Y. t. 78. f. 3.) 


Sp. Ch.—Polypidom several inches long, slender, two-thirds of a line wide, bifurcating at an angle of 
45°; main stem with cell-denticles on both margins, branches with them only on the outer margin, the 
inner margin straight, smooth, and thickened; denticles scarcely five in the space of two lines, narrow, only 
slightly inclined to the axis, obtuse at the extremity, upper and lower margins sub-parallel, the wide space 
between each denticle with a straight edge parallel with the axis. 

The small size, remoteness, and peculiar form of the denticles, distinguish to the careful observer the 
main stem from the D. pristis, and the branch from the G. Sagittarius. 

Position and Locality—Only one specimen of this very distinct species has occurred to us, in a 
decomposing bit of shale from an old slate-quarry between Ulverstone and Ireleth. Hall’s specimens were 
from the ‘ Utica slate,” near Albany; and this specimen, therefore, seems to connect the bed in which it 
oceurs with the glazed slates of Cairn Ryan, in Scotland, where most of the other Utica slate Grapto- 
lites are found. 


DIPLOGRAPSUS RECTANGULARIS (M/°Coy). Pl. 1. B. fig. 8. 
Ref —M°Coy. Annals Nat. Hist. 2nd S. Vol. VI. p. 271. 


Sp. Ch.—Straight, simple, usually from one to one and a half inches long, one line wide, gradually 
tapering to the base, which is a fine simple point; axis fine, capillary; cells perfectly at right angles to 
the axis, forming square denticles to the margin, distinctly separated by rather wide parallel-sided notches, 
reaching two-thirds of the way to the axis; five in the space of two lines. 

This species is more distinct and constant in its characters than most of the allied forms ; in general 
appearance it approaches the D. pristis (His. Sp.), but is easily distinguished by the short square cells, 
set at right angles to the axis, instead of the narrow very oblique ones of that species. The only Graptolite 
making any approach in the form and direction of the denticles is the dicornis of Hall, which, however, 
is distinguished by the strong, lunate process to the base from which it derives its name—the base of the 
present species being a simple point, as in the D. pristis. There is also in most of Mrs Hall’s figures a per- 
ceptible obliquity in the denticles, which so admirable an artist could not have designed for this species: the 
bicornute base (so commonly preserved in the D. dicornis) certainly does not appear in ours. Both this and 
the D. pristis being of considerable thickness are occasionally liable to be compressed in a plane at right 
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angles to that usually seen, the two rows of cells being pressed flat against each other, and so producing 
a form like that figured and described by Hisinger, Portlock, Hall, &e. under the name of Graptolites scalaris ; 
as the numerous specimens under my examination shew every stage of the accident, I do not hesitate to 
recommend the suppression of that species. 

Position and Locality—Ahbounding in the black shale of Lockerby, Dumfriesshire. 

Explanation of Figures.—Plate 1. B. fig. 8. Natural size from Lockerby, of an average sized perfect 
specimen, with its filiform apex preserved.—Fig. 8 a. Do, Portion magnified six diameters, shewing the rectan- 
gular form of the two rows of denticles.—Fig. 9. Do. Portion of specimen compressed at right angles to 
the direction of the above-—Fig. 10. Do. Shewing an intermediate state of the above accidental distortion. 


Dretocrarsus? sextans (Hall. Sp.) 
Syn. and Ref.—Graptolites sextans. Hall. (Pal. N. Y.t. 74. f. 3.) 


Sp. Ch.—Polypidom about five lines long, formed of two branches diverging from the base at an 
angle of 60°, rather less than half a line wide, inner margin of each smooth, outer margin with rather 
large acute denticles, having the upper margin straight, slightly inclined upwards, the lower margin slightly 
sigmoid, very oblique, and nearly twice the length of the upper, the projecting angle slightly mucronate ; 
five denticles in the space of two lines. 

From the strong affinity between this species and the D. furcatus (Hall. Sp.), I provisionally leave it 
in the present genus, though it differs much from the normally formed species. Those species bifid from 
the base as this, the sevvatulus (Hall), Murchisoni (Beck), &c. form a peculiar little group, having one row 
of cells on each branch, sometimes on the inner, sometimes on the outer edge: if necessary, they might 
be called Didymograpsus—the twin-graptolites. 

Position and Locality—Not uncommon in the glazed slates of Cairn Ryan, Ayrshire; Hall’s locality 
is the Utica slates, near Albany. 


2nd Ord. ZooruyTaria (Blainv.) 
= Zoocorallia-octactinia (Ehrenb.) = Aleyoniens (MM. Edwards.) = Aleyonaria (Dana.) 


Animal with eight equal tentacles (never more nor less), each fringed with perforated papillee ; indivi- 
duals always united into compound masses by a common tissue, either fleshy alone, or with calcareous or 
siliceous grains, spicula or threads developed in the substance. When a regular calcareous corallum exists, 
it is invariably destitute of radiating lamellze, or internal vertical strie, and is formed by the aggregation 
of the earthy grains in the outer coat. When an internal axis is formed, it is fibrous, horny, spicular, 
or of a cork-like texture, and being secreted by the in-turned bases of all the polypes, it exhibits con- 
centric rings of growth, and is without cells; the polypes being lodged in the outer fleshy or granular crust. 

The order is divided into three families:—Ist, Alcyonidw (not known in Paleozoic strata), having a 
fleshy or coriaceous polypiary, strengthened by irregularly arranged calcareous spicula, cells superficial ; 
2nd, Gorgoniade, with a distinct branching basal, corneous, calcareous, or siliceous axis, coated by a 
fleshy crust, strengthened by calcareous granules, in which the polypes are placed, either in impressed 
or in pedunculated cells; 3rd, Tubiporide, having a distinct, unradiated, tubular calcareous corallum, 


2nd Fam. GORGONIAD A! (see supra.) 


To this family I provisionally refer the two following genera, from the relation of their nearest living 
analogues. 


C 
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Genus. PROTOVIRGULARIA (J/°Coy). 
Etym. zparos, primus et Virgularia. 
Ref.—M°Coy, Annals of Nat. Hist. 2nd Series, Vol. VI. p. 272. 


Gen. Char.—Stem capillary, dichotomously branching, closely set on each side with short, alternately 
placed pinnules, either contracted close up to the axis in a doubly oblique alternating series, or extended 
with a gentle upward and outward curve, each pinnule transversely ridged, with about five parallel cylin- 
drical cells placed at right angles to its length. 

This is a most interesting type, as it perfectly resembles the recent Virgularia mirabilis in the 
form of its axis and the structure of the transversely ridged celluliferous pinnze, both in the curved 
extended, and in the straight contracted states; while by its branching it approximates to the Hydroida ; 
thus completing the passage between that great group and the eight-rayed corals, by the present genus on 
the one hand, and the free Hydroid Graptolites on the other. I know but one species which resembles at 
first sight the Graptolites ramosus of Hall; but that species has only simple denticles on one side of the 
branches, while this differs from it and all other Graptolites by its two alternating rows of moveable 
pinnules, transversely furrowed, apparently to contain each a number of polypes, as in the recent group to 
which I have approximated it. I have little doubt the so-called Graptolites amplewicaule, figured by Hall 
(Pal. N. York, t. 26. f. 11), may ultimately be referred to the same group, though the characteristic cell- 
furrows at right angles to the upper edge of the pinnules have not yet been noticed in it. 


PROTOVIRGULARIA DICHOTOMA (J/‘Coy). Pl. 1. B. figs. 11 and 12. 
Ref —M ‘Coy, Annals of Nat. Hist. 2nd Series, Vol. VI. p. 272. 


One specimen, about two and a half inches long, branches twice at an angle of about 30°, and shews 
all the pinnules extended at right angles to the capillary axis with a gentle upward curvature, like the living 
Virgularia in the same state; another simple fragment about the same length has them half-expanded, 
being nearly straight and oblique to the axis; a third fragment has them quite contracted, resembling a bit 
of narrow braid, exactly like the contracted state of the recent Virgularia mirabilis. This one shews very 
plainly the transverse cell-ridging. Width rather less than one line; four pinnz in the space of two lines. 

Position and Locality—In the slate at Lockerby, Dumfriesshire. 

Explanation of Figures.—Plate 1, B. fig. 11. Branched specimen, natural size, from Lockerby, shewing 
the pinnules extended.—Fig. 11 @. Portion of ditto, magnified six diameters, shewing each of the pinnules 
divided by tubular sulci for the polyps.—Fig. 12. Do. Fragment with the pinnules contracted up against 
the stem.—Fig. 12a. Do. Magnified six diameters, shewing the tubular cellules on the margin of each 
pinnule in its contracted state. 


PyRITONEMA FascicuLus (M°Coy). Pl. 1. B. fig. 13. 
Ref—M°Coy, Annals of Nat. Hist. 2nd Series, Vol. VI. p. 273. 


I have proposed the above name for a singular fragment of a fossil from the dark limestone of Tre Gil, S. 
of Llandeilo. It is nearly straight, about two and a half inches long, four lines wide, and one and a half lines 
thick, and marked longitudinally with coarse thread-like ridges, about the third of a line in diameter, occa- 
sionally cut by small sharp transverse wrinkles; the whole having some resemblance to an Jchthyodorulite 
(Onchus or Ctenacanthus). On first seeing the specimen I doubted this reference, from observing that the ridges, 
instead of being merely superficial, thicker, and more numerous at one end as they should be on this view, 
seemed equally thick at each end, and clearly not in one plane, but those at the surface of one part plunging 
into the mass and giving place to others emerging from it. Owing to the skill and kindness of Mr. Anthony, 
of Caius College, two sections for the microscope were prepared, which proved that the whole mass was really 
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a bundle of thread-like rods of silica, corresponding exactly in diameter with the external ridges, the sections of 
which exactly correspond with the others in the interior; the siliceous fibres are solid, cylindrical, with slight 
occasional transverse rugosities ; they are less than their own diameter apart, and the interstices shew no organi- 
zation under a magnifying power of 330 diameters, the limestone being of a finer texture and lighter colour 
than that of the matrix, as if there had been originally a soft animal matter in the spaces between, which kept 
out the coarse calcareous mud, but the space occupied by which became filled with fine material by percolation 
on its decomposition. Iam therefore inclined rather to compare the fossil in question with the Hyalonema of 
Gray, of which a short notice was published in the Zoological Proceedings 1835, being, according to that 
naturalist, a recent marine zoophyte allied to Gorgonia, called glass-plant by the English at Canton. It has 
a long, thick, rope-like axis, formed of a bundle of very long, slightly-twisted threads of pure silica, held 
together by a little animal matter, the whole having an external animal pulpy layer in which the polyps were 
lodged, and which falls away at their death, leaving the siliceous axis of glass-like fibres exposed. The analogy 
between these seems to me very strong, and J know of nothing else in nature like the fossil. I have named 
the genus from Mupirns, silew, and vjpa, filum. Lest the specimen might be supposed to resemble a bundle 
of certain Serpule, I may mention that the rods of silica are not tubes, and have no walls. 

Explanation of Figures.—Plate 1. B. fig. 13. Natural size from the Limestone of Tre Gil—Fig. 13 a. 
Portion of ditto magnified three diameters, shewing the external surface of the bundle of tubes with irregular 
transverse plicze, and shewing in the horizontal section at top the termination of the various filaments in the 
interior of the mass.—Fig. 134. Do. Smaller portion more highly magnified, shewing the absence of inter- 
mediate structure or walls to the tubes. 


3rd Fam. TUBIPORID (see p. 9). 
Genus. FISTULIPORA (J/‘Coy). 
Ref.—M°Coy, Annals of Nat. Hist. 2nd 8. Vol. III. p. 130. 


Gen. Char—Corallum incrusting, or forming large masses, composed of long, simple, cylindrical, thick- 
walled tubes, the mouths of which open as simple, equal, circular, smooth-edged cells on the surface, and 
having numerous transverse diaphragms at variable distances; intervals between the tubes occupied by a 
cellular network of small vesicular plates, or capillary tubules traversed by diaphragms. 

This genus was proposed to include the Manon cribrosum (Gold.) of the Eifel, &c., and some new species. 
They have no affinity with the fossil sponges of the genus Manon, with which the only previously known 
species was classed by Goldfuss and others, but are more allied to the so-called Porites of the palzozoic 
rocks (Palewopora, M°Coy), from which they differ in the absence of the rudimentary radiating or vertical 
lamellze to the cell-tubes. The sides of the tubes do not seem to be perforated by connecting pores. The 
absence of vertical lamellee induces me to place this genus among the Zoophytaria, in the family Tubiporide, 
from the type of which (Zwdipora) it will be found not to differ materially. In Twbipora we find exactly 
similar main tubes, but with rather less regular diaphragms: that is however merely a question of degree ; the 
only positive difference between these genera is, that in Zwipora the connecting vesicular tissue is developed 
only in distant horizontal layers with clear interspaces, while in J’istulipora it fills all the space between 
the main pipes. 


FISTULIPORA DECIPIENS (J/°Coy). 
Ref—M°Coy, Annals and Mag. Nat. Hist. 2nd Series, Vol. VI. p. 285. 


Sp. Ch.—Corallum forming hemispherical or subcylindrical masses three or four inches in diameter, 
concentrically wrinkled at base; cell-tubes straight, subparallel, with moderately thick walls, leaving clearly 
definite, circular, smooth-edged cells in the transverse section, very regular in size and disposition, usually 
slightly less than half a line in diameter, and averaging rather less than their diameter in the shortest 
line between adjacent cells, in which line there are usually two, or more rarely three, of the intermediate 
vesicular cellules; about eighteen of the intermediate or polygonal cellules in the space of two lines ; 

c2 


12 BRITISH PALAZOZOIC FOSSILS. [Zoopuyra, 


diaphragms in the small tubes slightly more or less than their diameter apart, two inter-diaphragmal 
spaces in the large tubes slightly exceeding the diameter. 

So exactly does this resemble the Palwopora interstincta (Wahl. Sp.) (Porites pyriformis of Lonsdale, 
Silur. Syst.), that I have little doubt it has often been confounded with it, although an attentive exami- 
nation will shew that the distinctly walled tubes are smooth within and perfectly destitute of lamellx. 
I have seen this coral also in large masses in the Upper Silurian limestone of Gothland. It may be 
distinguished from the very nearly allied Manon (Fistulipora) cribrosa (Gold. Sp.) by the smaller size of 
the cell-tubes and their greater number in a given space, their proportionate distance being pretty nearly 
the same. In both the British and foreign specimens the cells are so beautifully distinct that it would 
be impossible to overlook the notches or rudimentary lamellee if they existed. 

Position and Locality—Forming large masses, not uncommonly in the Wenlock limestone, near 
Aymestry, Herefordshire. 

Explanation of Figures.—Plate 1. C. fig. 1. Portion of large mass natural size, from near Aymestry, 
exhibiting the surface above, and rough weathered section below, shewing the main tubes distinct from 
the capillary ccenenchyme.—Fig. | a, Horizontal section magnified six diameters, shewing the thick-walled 
non-lamelliferous circular main tubes, and the small polygonal intervening ones.—Fig. 16. Side view of 
weathered portion, shewing the diaphragms in both sorts of vertical tubes. 


Genus. STROMATOPORA (Gold.) 
Ref.—-Gold. Pet. Germ. p. 21. 


Gen. Char.—Corallum calcareous, forming large amorphous masses, composed of very thin, superposed 
layers of minute vesicular tissue, of the thickness of one cell each, occasionally marked on the upper surface 
with extremely obscure distant quincuncially arranged small pits. 

The general impression that the Stromatoporw are sponges, is, I think, manifestly incorrect, inasmuch 
as the vesicular tissue of the whole mass is composed of minute curved calcareous plates, forming an immovable 
corallum incapable of those systolic and diastolic motions, essential to the life of a sponge; on the other 
hand, there is an approximation to the structure between the cell-tubes of Palwopora, Pistulipora, &e.; and 
it seems to me that as the Goniopore differ from the deep-celled Astr@a in haying their polyps exserted, 
and consequently forming little or no cell-cup on the surface of the corallum, so the Stromatopore may be 
placed beside Fistulipora or Paleopora, the cell-tubes being supposed to be absent for the same reason as 
in the Goniopora; and this I think is rendered more likely by the existence of the small regularly-disposed 
obscure pits which I have noticed, and which are distant about as far from each other as the tubes of 
the above genera usually are; so faintly marked are they, however, that it is only by a favourable incidence 
of oblique light and using a lens of low power that they can in general be detected; as the specimens 
decompose by weathering, the depressions often become more marked, extending into the mass like holes, 
and perforating down through many layers, in the manner of the more strongly marked yermicular perforations 
of the Caunopora placenta. As neither Stromatopora, nor the subgenus Caunopora, have any radiating lamell, 
they should be most probably placed among the Zoophytaria in the family Tubiporide near Fistulipora. 
I have noted in the Devonian species of the subgenus Cawnopora, that the tubes increase (in some instances 
at least) by lateral budding; the young, when still imperfectly separated, not indenting the circular wall of 
the parent, and being much smaller; thus agreeing with the Madreporacea rather than with the Tubiporide, 
strengthening the impression which I entertained of the transition between these groups by Palwopora on 
the one hand, and /istulipora on the other. 


STROMATOPORA STRIATELLA (d Orb.) 


Ref. and Syn-—D’Orb. Prod. Pal. p. 51. Stromatopora concentrica (Lonsd. Sil. Syst. t. 15. f. 31., not of Gold.) 


Sp. Ch.—Corallum forming hemispherical or flattened expansions from three to eighteen inches in diameter, 
composed of extremely thin regular concentric layers of small rounded cells; eleven or twelve layers in the 
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space of one line; upper and under surface of slightly weathered specimens shewing vertical, vermicular 
perforations about one-fourth of a line in diameter, passing nearly at right angles through the numerous 
layers composing the mass, at distances varying from one to two lines apart. 

This exclusively Silurian species has been confounded with the exclusively Devonian Stromatopora con- 
centrica of Goldfuss by Mr Lonsdale (Silurian System, &c.), and by Prof. Phillips (Paleozoic Fossils, Memoirs 
of the Geological Survey, Vol. II. &c.) but has been briefly distinguished by @Orbigny, in his recent “ Pro- 
drome,” on account of the greatly fewer number of the layers in a given space, and more delicate nature of 
the reticulation; a conclusion to which I had independently come before receiving his volume, using the 
same character as an easy mode of distinguishing the Stromatopora of Newton Bushell (Devonian) limestone 
from that of the Silurian limestone of Wenlock. It may be well to state that I derive my notion of the 
true S. concentrica of Goldfuss from authentic specimens from the Eifel. One specimen, partially weathered, 
from the Wenlock limestone of Wenlock edge, shews most clearly on its upper and under surfaces and crossing 
the vertical edges of the mass, the long tube-like perforations which have escaped general observation, and 
which in the more compact and better preserved specimens can scarcely be seen. 

Position and Locality—Abundant in the Wenlock limestone of Wenlock, Shropshire; also in the 
Aymestry limestone near Aymestry, Herefordshire. 


srd Ord. ZoantTuHaria (Blainv.) 
= Zoophyta helianthoidea (Johnston) = Actinaria (Dana). 


Animal with simple tentacles, perforated at the tip, and either six (Antipathacea), twelve (Madreporacea), 
or a larger number (Madrephyllacea). The individuals are either simple or compound, and either fleshy 
and naked, or with a strong internal, supporting calcareous corallum. The body is in all cases distinetly 
radiated by vertical, double, membranous lamelle extending from the short central stomach to the outer 
wall; which lamellae becoming calcified at the base in those possessing a corallum, form the stellate 
cells therein; each cell of the corallum is continued in the living state into a perfect individual. In the 
extreme young state, most coral-cells have six lamellze, and this number remains through life in the Ist Tribe, 
Antipathacea: subsequently a second cycle of six shorter lamellze is developed, one between each pair of larger, 
and this number remains permanent in all the genera of the 2nd Tribe, Madreporacea. In the other groups 
additional lamellz are intercalated between these. Mr Dana notices that in those groups which are more 
than twelve-rayed, there are usually three smaller between each pair of larger lamellee, and the number 
is a multiple of four, if over twenty-four; below this, if more than six, the lamellz are usually alternate, 
and the number a multiple of six. The Zoophytaria haying eight equal tentacles, and rays to the cells, 
belong to a different system. 

The Order is divided into the following Tribes: Ist, Antipathacea, having six tentacles and a horny 
axis, of which we have no fossil examples; 2nd, Madreporacea ; 8rd, Madrephyllacea. 


2nd Tribe. MADREPORACEA. 


Corallum composite ; composed entirely of cellular, or porous, calcareous sclerenchyme; cells small; each cell 
with six primary cellulose, lamellze in the young state, usually receiving six alternating or secondary lamellee when 
adult, total number never exceeding twelve; interlamellar structure composed of small, irregular, often rudi- 
mentary vesicular plates, never forming diaphragms ; cells remaining unfilled at base by age ; no epitheca. 
This Tribe contains the families, 1 Madreporide ; 2 Poritide ; 3 Palawoporide. 

To this tribe I provisionally refer the genus Pa/wopora on account of the twelve radiating lamellz to the 
cells ; a number so characteristic of the Madreporacea generally, with which it also agrees in the cellular texture 
intervening between the individual stars. The main difference between the Palwopore and the true Madrepores 
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is the existence in the former of transverse diaphragms, as well as occasionally of distinct tubular walls to the 
cells; thus forming a passage from the Madreporacea to the Madrephyllacea by the present corals on the one 
hand, and the sixteen- or eighteen-rayed Helioporw and Pocillopore on the other. 


Genus. PALAOPORA (M°*Coy). 


Ref. and Syn.—M°Coy, Annals Nat. Hist. 2nd S. Vol. IIT. p. 129. > Geoporites (d’Orb.) Prod. p. 49, (1850.) 
> Plasmopora (Edw. and Haime.) 1849. > Propora, id. 

Gen. Char —Corallum polymorphous, generally subhemispherical and concentrically ridged beneath, rarely 
branched; formed of cylindrical, distinctly walled, tubular cells, having internally twelve vertical sulci, or 
rudimentary lamellze, and divided at irregular intervals by transverse diaphragms ; the tubes surrounded and 
connected by a uniform minute net-work of small vesicular plates. 

I have proposed this genus for most of the so-called Porites of the Paleozoic rocks. First described 
by Goldfuss as Astrwa, they were removed by Ehrenberg (Ueber Corallenthiere des rothen Meeres, &c.) 
and Lonsdale (Silurian System) to the recent genus Porites, in which they were followed—probably without 
examination—by many writers; Profs. Bronn (Lethzea, &c.), Phillips (Palzeozoic Fossils), and others, have, 
however, much more happily pointed out their resemblance to Heliopora. The distinctly walled tubular cells 
visible in both sections, connected by cellular tissue, with their twelve rudimentary lamellae, distinguish the 
present ancient corals from the modern genera just named; for Porites has a minutely reticulated or lacunose 
corallum impressed by shallow, polygonal, undefined cells on the upper surface, and presenting in the horizontal 
and vertical sections an uninterrupted, irregular, uniformly vesicular structure. Heliopora agrees perfectly in 
external appearance, and in the two sections exhibits the same characters of vesicular structure, connecting 
tubular cells with transverse diaphragms, but in it the tubes have eighteen or more rudimentary lamelle, 
while they are constantly twelve in the present genus, which I only know as yet in the older and middle 
Palzeozoic rocks. The species are extremely difficult to define and discriminate, owing to the diameter and 
distance between the main tubes varying in one mass. Since the above remarks were written, this genus 
has been divided into three others by MM. Edwards and Haime; but as I am unable to appreciate the 
distinctive characters of two of them, and the third is of very obscure structure, I refer, at present, for the 
genus Plasmopora, to the description of Palawopora petalliformis; for Propora, to P. tubulata ; for Thecia, 
to P. expatiata. 


PaLtmorora? (THEctA) EXPATIATA (Lonsd. Sp.) 


Ref. and Syn.—Porites expatiata. Lonsd. Sil. Syst. t. 15. f. 3. 

Sp. Ch.—Corallum forming thin flattened, irregularly mammillated expansions ; upper surface with slightly 
impressed obscurely polygonal, close, small cells (three to four in the space of two lines), the twelve radiating 
thick, rugged lamellze of which irregularly cross the rounded intervals between the cells; no distinct inter- 
mediate tubular structure. 

This remarkable species is doubtfully placed in the present genus, from the apparent absence of inter- 
mediate tubular structure between the main tubes, although in some cases I think I have noted traces of 
them in the corners or widest space between four adjacent cells. I have been unable to see more of the 
vertical section than that the main tubes were strongly walled, and had horizontal diaphragms, two spaces 
between which rather more than equalled the diameter of the tube; in both the horizontal and vertical 
sections (only obscurely seen) the space between the cell-tubes seemed nearly solid, forming polygonal walls 
with a slight vermicular porosity. MM. Edwards and Haime have proposed for this species their family 
Theeide, and its single genus Thecia, characterized by the radiating lamellae being very much developed and 
united to form an abundant compact ccenenchyme and superficial stars. I cannot make out the internal 
structure of the coral with certainty, in any of the specimens at my disposal, but I adopt Thecia provisionally 
as a subgenus. 

Position and Locality—Not common in the Wenlock limestone of Dudley, Staffordshire, forming large 
flattened masses ; Wenlock limestone at Wenlock, Shropshire. 
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PaL#orora FAVOSA (M‘Coy). Pl. 1. C. fig. 3. 
Ref.—M°‘Coy, Annals and Mag. Nat. Hist. 2nd Series, Vol. VI. p. 285. 


Sp. Ch.—Corallum forming irregular rounded masses formed of prismatic tubes, opening as polygonal 
shallow cells on the surface, (averaging one and half lines in diameter in limestone, and about one line in 
sandstone), the dense narrow interspace, or thick boundary walls of the cells formed of one, or in places 
two, rows of small cells; concave bottoms of the stars very obscurely radiated with twelve irregular, rugged, 
nearly obsolete lamellar projections, scarcely distinguishable from a few intermediate granules; a small 
papillary axis in the centre; vertical section, clear open space of the tubes, one to one and half lines in 
diameter, separated by thick vertical walls (or very narrow dense interspaces of one or two rows of cells), 
traversed by strong distant horizontal, or slightly concave diaphragms, varying from the diameter to little 
more than half the diameter of the tubes apart. 

It is very probable that this coral should form the type of a particular genus, the polygonal cells, 
very narrow, dense interspaces, apparent absence of the circular tube of the cells, and the small central axis, 
distinguish it from the other species of Paleopora. The large masses preserved in limestone are singularly 
like Favosites Gothlandica, the surface shewing apparently the same size and shaped polygonal hollow cells, 
with strong divisional walls, and the rough vertical section shewing apparently prismatic tubes with distant 
diaphragms; a sharp eye or a lens will however detect the cellular structure of the divisional walls, and 
eareful search will shew the radiation, &c. of the cells; this is most distinct in a polished horizontal 
section. Specimens preserved in the fine sandstones present a very different appearance, forming small 
fig-shaped masses, covered with hexagonal, nearly smooth, or very minutely granular, convex or concave casts 
of the cells, with a distinct axal puncture in the centre of each: I have, however, connected them satis- 
factorily, though with difficulty, with the more perfectly preserved limestone examples. 

Position and Locality—Extremely abundant in the calcareous schists and limestones of Craig Head, 
Ayrshire ; Girvan; and in the fine Caradoc sandstone of Mulock Quarry, Dalquorhan, Ayrshire. 

Explanation of Figures —Plate 1. C. fig. 8. A portion of large mass natural size, from the limestone 
of Craig Head, shewing the upper surface and rough vertical fracture, exhibiting the diaphragms in the 
main tubes.—Fig. 3a. Vertical section magnified five diameters, shewing the narrow interstices or apparent 
walls of the lamelliferous tubes and diaphragms to be composed of rows of cells; with the internal lamellar 
sulci—Fig. 3 4. Horizontal section magnified five diameters, shewing the twelve short lamelle in the main 
tubes, and intervening polygonal tubuli—Fig. 3c. Small mass (cast) from the sandstone of Dalquorhan, 
natural size—Fig. 3d. One of the stars of ditto magnified five diameters, shewing the impressions left by 
the central axis and component cells. 


PALMOPORA INTERSTINOTA (Wahl. Sp.) 


Syn. and Ref—Madreporites interstinctus (Wahlenberg, Upsal. Vol. VIII.); Porites pyriformis (Lonsd. 
not Blainy.), Sil. Syst. t. 16. f. 2. Geoporites Lonsdalet and G. intermedia (D’Orb.) Prod. Pal. p. 49. 


Sp. Ch.—Corallum forming large spheroidal masses composed of vertical very thin-walled tubes, usually 
rather less than one line in diameter (or two-thirds of a line), and about half their diameter apart, the 
edges with twelve very small granulations, the corresponding radiating lamell.e nearly or quite obsolete in 
the polished section and weathered surface; intervening capillary tubes numerous, polygonal, very fine 
(averaging six in one line); diaphragms, in the large tubes very numerous, irregular, about five in the space 
equal to the diameter of the tube; diaphragms of the capillary tubes rather more distant than their 
diameter. 

Owing to the extreme thinness of the walls of the stellular tubes in the typical variety, they are 
seldom or never exhibited as separate columns by weathering as in the P. twbulata or P. megastoma, nor 
has it the well-developed radiating lamell of those species. The tubes vary slightly in diameter and in 
their distance apart, which determines the number of minute interstitial tubes between them; these latter 
however are very obviously smaller and more numerous than in the other lower Paleozoic species (seldom 
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less than three and often five between each of the cell-tubes). Mr Lonsdale’s reference (Sil. Syst.) of this 
coral to the Devonian P. pyriformis (Blainv.) is universally admitted to be injudicious. The two specific 
names above quoted from M. d’Orbigny, are merely given as names to the separate figures of this species 
in the Silurian System, without definitions; and I believe there is no specific distinction to be drawn between 
them. 

Position and Locality—Abundant in the Wenlock limestone near Aymestry, Herefordshire ; calcareous 
shales, Wenlock, Shropshire; Malverns; Coniston limestone of Long Sleddale, Westmoreland. A doubtful 
variety rare in Coniston limestone at Coniston Water-Head, Lancashire, and in the impure calcareous 
schists of Applethwaite Common, Westmoreland. 


Var. a. SUBTUBULATA (M/°Coy). PI. 1. C. fig. 2. 


Sp. Ch.—Corallum composed of radiating thick-walled persistent cylindrical tubes (often exhibited 
separately in the weathered yertical section), with the usual diameter of half a line, generally more than 
their diameter apart, crenulations and radiating lamelle very small and indistinctly marked; horizontal 
diaphragms strong, flat, two interdiaphragmatz equal to the diameter of the tube; interstitial spaces filled 
with very numerous, minute, capillary, polygonal tubes, the spaces between the diaphragms of which are 
slightly less than their diameters. 

In the frequency with which the cylindrical tubes are exhibited in weathered specimens distinctly 
separated from the mass, as well as the distance of the diaphragms apart, this species resembles the 
P. tubulata (Lonsd. Sp.), from which it is distinguished by the distance of the tubes apart, the nearly 
obsolete crenulations or radiation of their interior, and by the intervening space being filled with very 
numerous capillary prismatic tubes; in the last two characters it approximates to the P. interstincta, from 
which it is distinguished by the greater strength of the walls of the tubes, their small diameter and greater 
distance from each other, and more distant diaphragms; but as I have noted a small-tubed variety of the 
P. interstincta from Malvern, apparently in some degree intermediate, I only propose this at present as a 
strongly-marked variety of that species. 

Position and Locality—Oceurs occasionally in the Coniston limestone of Coniston Water-Head, Lan- 
eashire, and Llansantfraid, Denbighshire; Wenlock limestone, near Aymestry, Herefordshire. 

Explanation of Figures—Plate 1. C. fig. 2. Portion of weathered mass, natural size, from Coniston 
Water, shewing the main tubes projecting in one part.—Fig. 2a. Portion of ditto magnified six diameters, 
shewing the weathered appearance of the base of the lamelliferous tubes and the interstitial tubules.— 
Fig. 24. Portion of weathered mass magnified six diameters, shewing the projecting lamelliferous tubes, 
and intervening polygonal tubuli. 


PALHOPORA MEGASTOMA (M‘Coy). Pl. 1. C. fig. 4. 
Ref. and Syn.— Porites megastoma (M°Coy). Syn. Sil. Fos. of Ireland, t. 4, f. 14. 


Sp. Ch.—Corallum forming large hemispherical or irregular masses; base concentrically rugose ; 
stellular tubes averaging a line and half in diameter, with strong radiating lamelle about one-fourth the 
diameter of the tube in length; diaphragms strong, apparently pitted on their upper surface ; interstices of 
small polygonal vertical tubes, (averaging five in one line); usually about three interstitial tubes in a line 
between the lamelliferous tubes, which are in most cases rather less than half their diameter apart. 

This species seems to replace in abundance, in the lower Silurian beds, the so-called P. pyriformis 
(P. interstincta) of the Wenlock Rocks. It is distinguished from that species by the great size of the stel- 
lular tubes, which vary in the adult from one and half to nearly two lines in diameter, and the great 
proportional strength of the walls, which frequently causes them, like P. twbulata, to stand up as separate 
suleated columns in the weathered examples; the radiating lamelle are also much more strongly marked in 
the P. megastoma, which serves to distinguish the dwarf examples in which the tubes may occasionally sink 
to near the same diameter; the transverse diaphragms seem irregularly pitted on their upper surface and 
to be smooth below. 
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Position and Locality—Very abundant in the Coniston limestone and calcareous schists ef Coniston, 
Lancashire; also at Mathyrafal, S. of Meifod, Montgomeryshire; and High Haume, Dalton in Furness, 
Lancashire ; in the conglomerates (at junction) of Blain y Cwm, W. of Nantyre, Glyn Ceiriog, and a variety 
in the Bala limestone of Maes Meillion, S. of Bala, Merionethshire. 

Explanation of Figures.—Plate 1. C. fig. 4. Portion of large mass, shewing weathered impressions of 
the surface, natural size from Coniston—Fig. 4a. Stars of ditto, magnified two diameters, shewing the 
lamellze, cellular structure of the diaphragms, and few intervening tubuli—Fig. 44. Side view of weathered 
lamelliferous tubes ; part of large mass natural size. 


PALMOPORA PETALLIFORMIS (Lonsd. Sp.)* 
Ref. and Syn.—Porites petalliformis. Lonsd. Sil. Syst. t. 16. f. 4. 


Sp. Ch.—Corallum forming irregular hemispherical masses, with concave, nearly smooth, concentrically 
wrinkled epitheca on base; upper surface covered with very shallow, circular, floriform cells, about one line in 
diameter; diaphragms distant about two spaces equal to one diameter of the tube, with a flat circular centre, 
and the circumference (one fourth of the diameter) broadly undulated between the twelve petal-like radiating 
lamelle ; stars nearly in contact, the interstices occupied by small capillary prismatic tubules (about five in 
the space of one line). 

In this beautiful species the central flattened part of the diaphragms in the shallow cells seems to have 
been taken by Mr Lonsdale for the tube, and the petal-like undulation between the vertical lamelle, for the 
first row of interstitial tubules. This species is separated from the others, by MM. Edwards and Haime, 
to form the genus Plasmopora, on the supposition that the cell-tubes are united by large vertical radiating 
lamelle, but a very careful examination of several large masses has convinced me that this ground of dis- 
tinction cannot be depended on. 

Position and Locality—In the Coniston limestone of Sunny Brow near Coniston, Lancashire; and the 
impure limestone of Golugoed, Mandinam, Caermarthenshire. 


PALHOPORA SUBTILIS (A/*Coy). 
Ref—MOoy. Annals Nat. Hist. 2nd Series, Vol. VI. 

Sp. Ch.—Corallum forming cylindrical branches, usually one and a half to two lines in diameter ; large 
stellular tubes about one sixth of a line in diameter, and a little more or less than their diameter apart; poly- 
gonal intervening tubuli invisible to the naked eye, usually five between adjacent cell-tubes, or about thirty in 
the space of one line; three cell-tubes with their intervening tubuli in a space of one line; main tubes often 
weathering as separate sulcated columns. 

In the middle of the branches the cell-tubes seem to be parallel and vertical, but diverge rapidly at the 
circumference, to reach the surface; they are very often weathered as separate tubuli, as in the P. subtubulata 
and P. tubulata, and on the other hand they often break away from casts of the surface, leaving so little trace 
among the intervening tubuli, that the surface seems merely shagreened under the lens, and bearing some 
resemblance to the Ptilodictya (Stictopora) fucoides (M°Coy), but the casts of the cells are polygonal instead 
of oval, and far more minute in the present coral. The extreme minuteness of the parts of this species dis- 
tinguish it easily from the P. swbtubulata, to which alone it has any affinity. 

Position and Locality.—Very common in the fine Caradoc Sandstone of Mulock, Dalquorhan, Ayrshire. 


* As these pages were passing through the press, I received MM. Edwards and Haime’s great English Memoir 
on Corals, but at too late a period to profit materially from the new portions not previously published in the Comptes Rendus. 
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PaLaoprora TUBULATA (Lonsd. Sp.) 


Ref. and Syn.—Porites tubulata, (Lonsd. Sil. Syst. t. 16. f. 3). Astrwopora Lonsdalei, and A. grandis, 
(D°Orb. Prod. Pal. p. 50, nom.) 


Sp. Ch.—Corallum forming large hemispherical masses of equal, regular, very thick-walled tubes, 
slightly more than half a line in diameter, and about half their diameter apart; on the surface the edges 
project and are strongly crenate, the radiating lamelle being about one third the diameter; intervening 
cellular space, very open, loose, and irregular, being most frequently a single plate from one cell to the 
other, and yery rarely more than two irregularly united, appearing in the vertical section as horizontal or 
oblique irregular vesicular plates; weathered vertical fractures shew the stellular tubes separated as long 

distinct suleated columns; diaphragms in the large tubes about two in a space equalling their diameter ; 
in the interstitial structure, the diaphragms are rather less than the diameter of the tubes apart, their 
upper surface granulated. 

From the strength of the walls of the lamelliferous tubes and the small number of the inter- 
vening cellular tubules the former often remain as slender persistant columns, often four inches in length ; 
the small diameter of the tubes, and the absence of the numerous small cellular openings of intermediate 
tubes between them, easily distinguish this abundant species from the P. megastoma (M*Coy). The two 
new names above quoted from M. D’Orbigny, are mere nominal references to the two typical figures of 
Lonsdale’s species in the “Silurian System.” The size and relative distance of the large tubes, and other 
characters are much more constant than in most of the genus. The upper surface of the diaphragms 
seems to be pitted or cellular. This species forms the type of the genus Propora of MM. Edwards and 
Haime, from the margin of the cells being prominent, and the radiating lamellee strongly developed, but I 
am unable to appreciate the grounds of generic distinction from the other species. 

Position and Locality—Abundant, forming large masses in the Wenlock limestone at Aymestry, 
Herefordshire, and Wenlock, Shropshire ; a variety (@) with a row of one or two small polygonal tubules 
between the cells, rare in the Coniston limestone of Coniston Water Head, Lancashire, and the same 
doubtful variety in the conglomerate of Alt Goch, Llanfyllin, Montgomeryshire; good specimen in the 
limestone of the same locality, and caleareous schists of Golugoed. Well-marked specimens in the schists of Alt 
Goch; Caradoc Sandstone of Mulock, Dalquorhan, Ayrshire. 


3rd Tribe. MADREPHYLLACEA. 


= (Zoantharia aporosa, Edw. and Haime. + Eupsammide, Edw. and Haime.) + Zoantharia 
tabulata, EK. and H. + Zoantharia rugosa, EB. and H. 

Corallum calcareous, simple or compound ; radiating lamelle rarely obsolete, usually well developed, each 
of two strong plates, and very numerous, always (when present) exceeding twelve in number; usually con- 
nected by transverse vesicular plates ; usually an external wall or epitheca. 

With a strong predisposition to view the Oyathophyllacea and Caryophyllacea as separate tribes equalling 
the Madreporacea in value, I carefully studied a considerable series of recent and fossil corals with the 
growing conviction that the grounds of separation hitherto stated were insufficient, viz. the absence of 
fission, the greater strength of the interstitial plates in proportion to the lamellze, and some obscure nume- 
rical properties of the lamellee, in the former group. The last point of difference (if it exists) has never 
been definitely stated, and I believe is incapable of definition, and fission of the centre is well known to 
oceur in the Cyathophyllum (Strephodes) Helianthoides of Goldfuss, as well as in all the species of Diphy- 
phyllum, which latter, in other respects, are highly typical Cyathophylla: 1 therefore prefer, for the present, 
falling back on Blainville’s larger group Madrephyllacea as the third tribe of the Zoantharia, and con- 
sidering the groups just mentioned, as well as the other main groups of many-rayed corals, to form dis- 
tinct families only therein. 

On this view the tribe would contain the following families: 1, MMilleporidw; 2, Cyathophyllide ; 
3, Astreide; 4, Oculinide ; 5, Fungide; 6, Turbinolide. 


Zooruyta.| LOWER PALAOZOIC RADIATA. 19 


Ist Family. MILLEPORID. 


Corallum polymorphous ; cell-tubes small, numerous, distinctly walled; lamellee reduced to rudimentary 
strie, exceeding twelve in number ; transverse diaphragms numerous, strong, distinctly separated. 

Contains the Subfamilies:—1, illeporine (not found in the Lower Paleozoic rocks); 2, Favositine ; 
3, Chetetinw ; 4, Halysitine. 


2nd Subfamily. FAVOSITIN &. 


Corallum massive ; cell-tubes of moderate size, in contact; no ccenenchyme; walls perforated by connecting 
pores; lamellze nearly obsolete, usually forming numerous vertical internal striae. 

MM. Edwards and Haime place the Pocillopore in their family Favositide, but as these have an 
abundant ccenenchyme, I think they would be better placed with the Seriatopores, with which they seem to_ 
agree in structural details, and might be referred to the family Oculinide. 

This sub-family contains the following Genera: 1, Favosites ; 2, Alweolites ; 3, Coenites; 4, Nebulipora ; 
5, Michelinea. 


Genus. FAVOSITES (Lam. restricted.) 
= Calamopora (Gold.) 

Gen. Char.—Corallum composed of very numerous tubes, rounded, or prismatic and polygonal (from 
mutual pressure), traversed by numerous horizontal diaphragms; destitute of vertical radiating lamellee, or 
internal sulci; sides or angles with distinct communicating pores; young tubes formed by lateral budding 
or interpolation, mouths of the tubes opening at right angles to their length. 

Distinguished from Chatetes by the lateral communicating pores; by the young being added by interpo- 
lation and not by fission or splitting of the old tubes, and, as a consequence of this mode of development, the 
exterior walls of the tubes being exposed by rough vertical fracture. 


FAVOSITES ALVEOLARIS (Gold.) 
Ref. and Syn.—Gold. Pet. Germ. t. 26. f. 1. Id. Lonsd. Sil. Syst. t. 15. bis. f. 2.+ Var.a. Pavosites multipora. 
Lonsd. Sil. Syst. t. 15. dis. f. 5. 

Sp. Ch.—Corallum forming large irregular masses, or small hemispherical expansions, with concen- 
trically wrinkled flattened base, impressed by the rhomboidal slightly oblique bases of the tubes; tubes 
from four to six angled, the latter being adult with the average diameter of one line, the former being the 
young tubes, which are few, and smaller ; diaphragms flat irregularly indented, or undulated at the margins, 
placed at slightly unequal distances, averaging two or three intervals to the width of a tube; exterior wall 
of the tubes with four to six vertical, slightly irregular, rows of impressed foramina on each face, the angles 
of the columns, when not perfectly in contact, connected by small transverse papiliate processes about as 
distant as the diaphragms, varying greatly in prominence, and occasionally absent. 

The forms of the tubes of this species are not so regular as Mr Lonsdale’s description indicates, but 
follow the same variations as the /’. Gothlandica, the young tubes being, however, less numerous. The 
great variation in size of the connecting processes on the angles of the tubes in the /’, alveolaris has been 
noticed by Lonsdale, but they have escaped him in what I have no hesitation in considering a variety—his 
F. multipora ; they are distinct on most specimens, and shew the perfect transition of that species, or variety, to 
the true F’. alveolaris of Goldfuss (which has also several rows of pores on each face of the tube in Goldfuss’s, 
and part of Lonsdale’s figure). I see no reason for believing the processes on the angles to be perforated. 

Position and Locality—Abundant in the impure limestone of Mathyrafal, S. of Meifod, Montgomery- 
shire, and in the conglomerate under the limestone of same place; Llansantfraid, Glyn Ceiriog, Denbigh- 
shire; Pen y Craig, above Glyn, Llangynyw, Montgomeryshire; Llangynyw Rectory; schists of Golu- 
goed, Mandinam, Caermarthenshire; sandy schists, Alt Goch, Llanfyllin, Montgomeryshire; and Mid- 
dleton Park, Llandeilo; beds on the lower limestone of Mynydd Fron Frys, five miles W. of Chirk, Glyn 
Ceiriog, Denbighshire; Cefn y coed Quarry, Glyn Ceiriog, Denbighshire. 
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FAvosITES ASPERA (d'Orb.) 
Ref. and Syn.—(Nom.) D’Orb. Prod. Pal. p. 49 ;—F. alveolaris. Sil. Syst. t. 15. f. 1. (not f. 2, nor of Goldfuss.) 


Sp. Ch.—Corallum forming large, irregular, masses of small polygonal subequal tubes, averaging half a 
line in diameter; external walls with the faces nearly smooth, (?unpunctured), faintly wrinkled transversely, 
the angles very rough with large mammilate connecting (‘tubuli); diaphragms flattened with a slight central 
boss, about one-third of a line apart, but varying a little in this respect. 

This species is easily distinguished from the /. alveolaris (Gold.) by the comparatively very small size 
of the tubes (averaging one-third the diameter of that species), by their external wall being apparently 
unpunctured, by the diaphragms not being indented at the margins, but having a central boss, as in the 
F. favosa. An English specimen of this species, in Count Miinster’s collection, received from him the 
manuscript name, Calamopora crinalis, but as I can find no published record of this name, I adopt that 
suggested in M. d’Orbigny’s “ Prodrome,” in referring to Lonsdale’s figure as above. 

Position and Locality.—Abundant, forming great masses in the Wenlock limestone, near Aymestry, 
Herefordshire ; in the Wenlock limestone of Dudley, Staffordshire; Malverns, Worcestershire ; Ledbury, 
Herefordshire ; near Wenlock, Shropshire. 


Favosites crassa (M/’Coy). Pl. 1. C. fig. 9. 
Ref.—(M°Coy). Ann. Nat. Hist. 2nd Series, Vol. VI. p. 284. 

Sp. Ch —Corallum forming large, subcylindrical, curved branches, composed of long, slightly diverging, 
remarkably regular and equal prismatic tubes, opening as thin-walled polygonal cells on the surface, with a 
nearly uniform diameter of half a line; two rows of pores on each face of the prismatic tubes, diaphragms 
either slightly more or less than the diameter of the tubes apart; interpolated young tubes few. 

In the general characters of the tubes and connecting foramina this species nearly agrees with J. Goth- 
landica, from which it is distinguished by the elongate, branch-like form of the general mass, by the 
tubes averaging rather less than half the diameter, and being far more uniform in size than in that species, 
owing to the small number of interpolated young tubes, connected probably with the shape of the corallum 
being elongated, instead of forming low wide masses, as in I’. Gothlandica. I suspect this to be the coral 
occasionally quoted as the Devonian F. polymorpha in Silurian rocks, a species which is very distinct from 
the present, and which I have never myself seen in Silurian strata, nor have I seen any recognisable 
figure of a Silurian specimen: as, however, the essential characters are neither described nor figured, I do 
not like to refer to the figure (t. 15. f. 2) of the so-called #. polymorpha, given by Mr Lonsdale in the 
Sil. Syst. although the size of the tubes coincides. This latter figure is placed in the genus Alveolites by 
M. d°Orbigny, under the name (without definition) of A. Lonsdalei. 

Position and Locality.—Masses two inches in diameter, and six inches long, in the Coniston limestone, 
Coniston Water-Head, Lancashire. 

Explanation of Figures.—Plate 1. C. fig. 9. Portion of large branching lobed mass, natural size, from 
Coniston Water.—Fig. 9a. Portion of ditto, magnified eight diameters, shewing the projections of the 
diaphragms, and rows of connecting pores. 


Favosites GoTuLANDIca (Linn. Sp.) 


Syn. and Ref—Corallium Gothlandicum. (Lin.) Ameen, Acad. t. 4. f.27. Calamopora Gothlandica. 
(Gold.) Pet. Germ. t. 26. f. 3. 

Sp. Ch.—Corallum forming irregularly pyriform or very large circular, slightly convex masses, with 
concentrically wrinkled base; composed of polygonal tubes, averaging one line in diameter when adult 
(but with occasional large irregular spaces in which the diameter is only half a line), with very numerous, 
young, smaller, irregularly interpolated columns of smaller diameter, and fewer angles; transverse dia- 
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phragms flat, about three in the space of one diameter; external walls as exposed in rough vertical fracture, 
slightly roughened by small transverse wrinkles, which obscurely crenulate the edges, sides with one or 
two rows of large round communicating pores. 

I agree with Mr Lonsdale in thinking that the Fuvosites basaltica (Gold. sp.) characterized by having 
but one row of pores on each face of the tubes, should be viewed as only a variety of this species, as I 
think I have seen from one to three rows in portions of a single mass. 

Specimens from Gerolstein, in the Eifel, seemed to agree (on the most careful comparison of good 
specimens) perfectly with the Silurian ones from Wenlock, and the carboniferous ones from Derbyshire. 
The great number of the young tubes gives a peculiar irregularity of aspect to the surface of this species. 

Position and Locality —Common in the Wenlock limestone of Dudley, Staffordshire ; and near Wen- 
lock, Shropshire; Golu Goed, Mandinam, Caermarthenshire ; Ledbury, Herefordshire ; limestone near Old 
Radnor, Presteigne, Radnorshire. 


Favosites? ocunata (Gold. Sp.) 


Ref. and Syn.—Ceriopora oculata. Gold. Pet. Germ. t. 65. f.14. Millepora repens. Lonsd. Sil. Syst. 
t. 15. f. 30, (not of Hisinger.) 


Sp. Ch.—Corallum forming dense, cylindrical branches about a line in diameter, and bifurcating at lengths 
of three or four lines; openings of the cell-tubes very large, circular (about four or five in half the cireum- 
ference) arranged in longitudinally spiral lines, their lower margins very prominent, inner and upper margins 
undefined; walls very thick; cells about their diameter apart, measured in vertical lines (three to four 
in one line) or half their diameter apart, measured transversely (five in one line); tubes penetrating the 
branches very obliquely ; transverse diaphragms far apart, connecting foramina few, distant, very large. 

The abundance and compactness of the apparent ccenenchyme, as well as the regular linear arrangement 
of the large round cell-tubes, when worn smooth, gives this coral almost exactly the appearance of Seria- 
topora, but there is no trace of radiating lamellee, nor central style, and I have also noticed the large few 
connecting pores as in the /. spongites: both these species agree in the great thickness of the walls of the 
tubes resembling ccenenchyme, and the obliquity of the opening of the tubes on the surface, their lower 
margins only being prominent; differing in these respects from the true Favosites; and if the circular form 
of the mouth was only a specific character, I should prefer including it with that fossil in the genus Cwnites 
of Eichwald, in the typical species of which I notice much of the same general character, compactness of 
structure, and oblique openings prominent only in the lower half. I think, as Kichwald suggests in his 
Urwelt Russlands, that the Millepora repens of Lonsdale, in the ‘Silurian System,” is not the coral so- 
called by Hisinger, to which he refers it, but that the latter is truly a Canites, probably identical with 
the so-called Limaria clathrata; the present coral being, however, obviously the Baltic species figured by 
Fougt in the Amcenitates Academicw of Linné. 

Position and Locality—Abundant in the Wenlock limestone, near Aymestry, Herefordshire. 


Genus. CCENITES (Zichw.) 1829. 
ef. and Syn.—Eichwald, Zoologia specialis. p. 179 = Limaria (Stein. ) 

Gen. Char.—Corallum simple or branched, cell-tubes vertical, or divaricating, oblique to the surface, open- 
ings irregular, prominent, triangular, quincuncially arranged, lower margin (or angle) most prominent, giving a 
file-like or squamose aspect to the surface, interstices very thick, compact, increasing by age and reducing the 
cavity of the cell-tubes; no trace of radiating lamellee, transverse diaphragms distinct ; communicating pores 
large, few. 

That the genus Canites of Kichwald is perfectly identical with Limaria of Steininger there can be no 
doubt; neither of these writers detected the internal structure, which I have found however to resemble Favosites 
in the transverse diaphragms to the tubes; both writers found the genus on the triangular form of the oblique 
openings of the cells, Steininger stating, that that is the only difference between it and his genus Tamnopora, 
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formed for those Favosites with branches composed of oblique divaricating tubes. I find that the tubes are hexa- 
gonal in the interior, but distinguished remarkably from the true Favosites by the great thickness of the walls, 
especially at the surface, where they resemble an abundant compact ccenenchyme, widely separating and often 
almost closing the apertures. I have only indistinctly seen the connecting pores. 


Ca:NITES INTERTEXTUS (Hichiv.) 
Ref. and Syn.—Kichwald, Zool. Specialis, t. 2. f. 16, and remarks, p. 42, of Urwelt Russlands ; = Limaria 
clathrata. Lonsd. Sil. Syst. t. 16. bis. f. 7. 

Sp. Ch.—Corallum forming irregular, cylindrical or compressed branches, two or three lines in diameter, 
dichotomising irregularly, and occasionally anastomosing ; apparent coenenchyme very abundant and compact ; 
cells three to four in an oblique line in the space of one line; when most developed, quincuncially arranged, 
rather less than their diameter apart, triangular, usually broader than long, anterior margin, broadly rounded, 
posterior or inferior prominent angle separated from the lateral angles by a large prominent tooth, projecting 
inwards from each of the straight sides; in other states the posterior angle shortens, and the arched 
cells nearly close by the increased thickness of the compact intervening tissue, leaving slender transverse doubly- 
arched impressed lines, for the cell-apertures ; in other states (probably worn) the compact pseudo-ccenenchyme 
is of very variable extent, and the cell-openings are of very irregular size and shape, for the most part tri- 
angular, rhombic, or irregularly rounded ; surface under the lens between the cells very minutely granular, and 
marked with concentric lines round each opening; transverse diaphragms rather more than the diameter of 
the tubes apart. 

The changes of form in the apertures of the cell-tubes in this coral are extremely remarkable and difficult 
to account for, but do not in practice cause much difficulty, as almost every specimen shews in some part the 
characteristic transyersely-arched triangular forms of the perfect cells; the triangular or irregular form of the 
apertures, and their being separated by such a distance of compact interstitial matter, or thicked walls, pre- 
vents this coral being confounded with any of the polygonal-celled Favosites, or round-celled Stenopores. 

Position and Locality.—Common in the Wenlock limestone near Aymestry, Herefordshire, in company 
with the Favosites ? oculata (Gold.) sp. also in the Wenlock limestone at Dudley, Staffordshire ; one very 
irregular doubtful specimen from the Wenlock limestone near Sedgely. 


Ca@NITES striGATUS (M/°Coy). Pl. 1.C. fig. 8. 
fRtef.—M*Coy, Annals Nat. Hist. 2nd Series, Vol. VI. 


Sp. Ch.—Corallum forming cylindrical, dichotomous branches, two to three lines in diameter; surface 
with small, narrow, triangular cells, the base of the triangle below, and the apex usually more or less pro- 
longed upwards into a vermiform channel, often upwards of half a line long; four to five rows of cells in the 
space of one line, measured transversely, about two in the same space measured longitudinally ; compact 
interstitial space between the rows of cell-openings usually rather exceeding their width. 

The usual compact appearance of the Canites combined in this species with the interrupted scratch-like 
channels of the cell-mouths, completely distinguishes it from any species of Favosites or Stenopora. 

Position and Locality.—Not uncommon in the Wenlock limestone of Dudley, Staffordshire. 


Explanation of Figures—Plate 1. C. fig. 8. Branch natural size, from Dudley—Fig. 8a. Portion of 
do. magnified four diameters. 


Genus. NEBULIPORA (A/°Coy). 
fef.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 282. 
Gen. Char.—Corallum incrusting or forming lenticular masses, with a concentrically wrinkled epitheca 
below; composed of small prismatic tubes perpendicular, or nearly so, to the upper surface on which they 
open; among the small tubes, are regularly arranged clusters of similar tubes of rather larger size ; all the 


tubes in contact, traversed by horizontal diaphragms at regular distances, (walls apparently perforated by 
rows of small foramina). 
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The Favosites ? favulosa (Phill.) Mem. Geol. Surv. Vol. II. is the only published species I know of this 
genus, which differs from /avosites in the clusters of enlarged tube-cells at subregular intervals, and from 
Stromatopora by the tubules being regularly prismatic, with diaphragms and connecting pores. 


NEBULIPORA EXPLANATA (M‘Coy). Pl. 1. C. fig. 6. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 288. 


Sp. Ch.—Corallum forming very thin, irregularly expanded, lamin, upward of two inches long, covered 
above with nearly regular, quincuncially arranged, flat or slightly depressed, nebular clusters of larger tubes, 
about one and half lines in diameter, and rather less than twice their diameter apart (about twelve or 
fourteen cells between one centre and the next); smaller intermediate tubes about six in one line. 

To the naked eye the whole of the tubular structure of this coral is manifestly coarser than in the 
N. lens, from which it differs in its large, irregular, foliaceous expansions of growth; it seems that 
the proportion (one hundred and fifty to an inch) of small cells in a given space was also greater in the 
F. (Nebulipora) favulosa (Phill. sp.), to which I should have otherwise referred it. 

Position and Locality—Coniston limestone, Coniston, Lancashire ; limestone of Applethwaite Common, 
Westmoreland. 

Explanation of Figures.—Plate 1. C. fig. 6. Portion of irregular foliaceous expansion, natural size, from 
Coniston.—Fig. 6. Portion of surface magnified four diameters, shewing the cluster of larger tubes, in- 
eluding a few small ones, and surrounded by the numerous, uniform, smaller tubuli. 


NEBULIPORA LENS (J/°Coy). PI. 1. C. fig. 7. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 283. 


Sp. Ch—Corallum forming lenticular masses, averaging ten lines in diameter, and one and half lines 
thick in the middle, gradually thinning to the edge; base slightly concave, with small concentric wrinkles ; 
upper surface evenly convex; clusters of large cells rounded, flat or slightly concave, about one line in 
diameter, and usually a little more than their diameter apart (averaging from sixteen to twenty cells be- 
tween one centre and another) : smaller tubes averaging eight in one line, larger tubes of the clusters 
averaging four or five in one line; two inter-diaphragmal spaces equal the diameter of the tubes; appa- 
rently two irregular, close rows of connecting pores on each face of each tube. 

When imperfectly developed or rubbed, it is difficult to recognise the imperfect star-like clusters of 
large tubes. The structure not being composed of concentric layers round a central nucleus, and the ap- 
pearance of the mouths of the tubes on the upper surface easily distinguish this fossil from the Stromatopora 
nummulitisimilis (Lonsd.). Owing to the minuteness and imperfect mode of preservation, it is difficult to 
be satisfied about the connecting pores, but from the appearance under a high power of several specimens, I 
have little doubt they are, as in the above notice. 

Position and Locality —In great abundance, clustered like Nwmmulites in some parts of the fine Caradoc 
sandstone of Horderly West; more rare in the schists of Moel Uchlas? Pont y Glyn, Diffwys, near 
Corwen. Cwm of the Cymmerig, Bala. 

Explanation of Figures.—Plate 1. C. fig. 7. Portion of mass, containing numerous lenticular specimens, 
natural size, from Caradoc sandstone of Horderly; the right-hand figure shewing upper surface with the 
imperfect star-like clusters of large tubes, at regular distances, surrounded by numerous uniform smaller 
tubes; the left-hand figure shews the central nucleus of base; the edge of the mass shews the form 
of the section, of two individuals—Fig. 7a. Portion, of surface magnified four diameters, shewing the 
nebular clusters of larger tubes amongst the smaller—Fig. 74. View of portion of vertical weathered 
section, magnified ten diameters, shewing the diaphragms of the tubes. 
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NEBULIPORA PAPILLATA (A/°Coy). Pl. 1. C. fig. 5. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 284. 

Sp. Ch—Corallum forming very thin layers (usually coating Orthoceratites); clusters of large cells ele- 
vated into conical papille, about ten in each cluster; the papill a little wider than high, usually about 
twice their diameter apart, quincuncially arranged; thickness of corallum usually less than half a line, dia- 
meter of papillee about half a line, distance apart about one line; about nine or ten of the smaller cells 
occupy one line. 

Position and Locality.—Not very uncommon coating Orthoceratites in the upper Ludlow rock of Brig- 
steer, Kendal, Westmoreland ; and Coniston flags of Coniston, Lancashire; also at Firbank, Sedbergh, Kendal. 


Explanation of Figures.—Plate 1. C. fig. 5. Natural size coating an Orthoceratite from Coniston.— 
Fig. 5a. Portion of surface magnified six diameters. 


2nd Subfamily. CH/ETETIN ©. 


Corallum resembling that of the Favositine in general structure, but the walls imperforate; lamellie 
obsolete. This subfamily contains the Genera.—1l, Chetetes ; 2, Stenopora. 


Genus. STENOPORA (Lonsd.) 

Ref. and Syn.—Lonsd. Appendix to Darwin on Volcanic Islands and Strezelecki’s New S. Wales 

= Tubuliclida. onsd. 

Gen. Char.—Folypidom polymorphous, composed of round or polygonal tubes radiating from an imagi- 
nary axis to the surface, where the bounding ridges are tuberculated ; young tubes interpolated by lateral 
budding between the old; tubes constricted at irregular distances in planes parallel with the surface, and 
partially closed at the orifice by a concave diaphragm perforated in the centre; no connecting tubuli, nor 
foramina. 

In some species the tubes are polygonal throughout, in others they are polygonal in the middle where 
closely packed, and round near the surface where further apart. The interior of the tubes exhibits only 
imperfect diaphragms perforated in the middle. This genus differs from Chetetes by the constrictions of the 
tubes and the young ones being interpolated between the old (by lateral budding), so that a fracture 
exposes the outer walls. (In Chetetes the old tubes divide by fissiparous gemmation, and a rough fracture 
exposes the interior of the tubes.) 


STENOPORA FIBROSA (Gold. Sp.) 


Ref. and Syn.—Favosites fibrosa Gold. Pet. Germ, t. 28. f. 3. and 4, id. Sil. Syst. t. 15. dis f. 6. 
=F. Lycopodites Say and Hall. Pal. N. Y. t. 23. f. 1, 2, 3, and t. 24. f. 1. 


Sp. Ch.—Corallum polymorphous, usually forming cylindrical branches composed of polygonal tubes 
(usually six in the space of one line), slightly and irregularly flexuous, nearly straight in the middle, 
abruptly bending outwards to the surface near the sides, edges and sides smooth or marked in parts with 
strong, close, inequalities of growth forming tubercles on the angular edges, and wrinkles across the sides ; 
young interpolated tubes rapidly reaching their full diameter; substance of the tubes thick, the interior 
cylindrical, traversed by numerous diaphragms, at irregular distances, usually the width of the tubes apart, 
sometimes in places irregularly crowded: surface having a net-work of polygonal ridges with an inner concave 
space in which is the small round aperture (six in one line usually). 


Var. a. LycopopiTEs (Say.) 


Corallum hemispherical, growing from a flat, oval, concentrically wrinkled, membraneous base ; cells 
and characters of the tubes as in the above. 
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Var. 8B. Reauiaris (M‘Coy). 
= Alveolites fibrosa (Lonsd.) Sil. Syst. t. 15. f. 1. 


Corallum investing uniyalye shells; tubes one or two lines high; diaphragms at the same height in ad- 
jacent tubes. 

The best glasses at my disposal fail to shew connecting pores on the tubes in a great variety of 
specimens, and I have no doubt of their absence; the rugged tubercles sometimes developed with much 
regularity on the angular edges of the tubes have, I suspect, been taken for pores in some cases, but even 
where they exist, parts of the same mass will be found with the more ordinary character of smooth edges. 
The var. 8. seems to me properly referrible to this genus and species; the peculiar character of the uni- 
formity of height of the diaphragms being probably produced by the uniform height and age of the tubes. 
With regard to the hemispherical peculiar variety named Favosites Lycopodites (Say.), I have not quite 
traced the intermediate links between it and the polymorphous or branched varieties, with which however 
it is identical in the size and all points of structure of the tubes. The original American specimens figured 
by Goldfuss, represent the characters of the coarser varieties, as seen by the naked eye, so faithfully, that 
I am surprised the American writers have not adopted his name. ‘The slender cylindrical, separated tubules, 
exposed in some weathered sandstone or shale specimens, are casts of the interior of the tubes, the coral 
being gone. With regard to the Chetetes Petropolitana of Fischer, which seems so identical with the F. 
Lycopodites, as Mr Lonsdale (Geol. Russ.) distinctly states that the fracture and other characters of the 
tubes were those of Chatetes, as distinguished by him from /avosites and Stenopora, it must be generi- 
cally distinct from the American and our British coral, in which the fracture exposes the exterior only of 
the tubes, and the growth of which is clearly by interpolation. 

The Dudley specimens I haye examined of the Ceriopora punctata and C. affinis of Goldfuss, seem to 
differ from the Hifel specimens bearing the same name, the latter being apparently the true types, the 
former being, I have no doubt, young branches of Stenopora jibrosa, only differing from the ordinary ex- 
amples in haying about eight pores in the space of a line, and the young cells proportionally more numerous. 

Position and Locality—Vavr. Lycopodites—Abundant in the Coniston limestone, Coniston Water-Head, 
Lancashire ; limestone of Cader Dinmael, near Corwen, Denbighshire; schists of Llansantfraid, Glyn Ceiriog. 
Denbighshire ; Bryn Melyn; Blain y Cwm, W. of Nantyre, Glyn Ceiriog ; Moel Uchlas; Caradoe sandstone of 
Alt yr Anker, Montgomeryshire ; schists, hills N. of Conway Falls; schist, Gelli Grin, Bala; schists, Selothyn 
Road; schists, Tan y Bwlch y Groes, S. of Bala. Var. reqularis, schists, Blaen y Cwm, W. of Nantyre, Glyn 
Ceiriog ; Upper Ludlow Rock, Kendal. Branched and polymorphous vars., Wenlock limestone of Sedgley ; 
Wenlock limestone of Dudley; Coniston limestone, Hortons, in Ribblesdale, Yorkshire; limestone of Pont y 
Glyn Diffwys, W. of Corwen; Coniston limestone of Coniston Water-Head, Lancashire ; calcareous schists of 
Bryn Melyn ; limestone, St Helen’s, Westmoreland ; schists of Cirn y Brain, W. of Wrexham, Denbighshire ; lime- 
stone of Llansantfraid, Glyn Ceiriog, Denbighshire; schists of Gelli Grin, Bala; limestone, Mathyrafal, S. of 
Meifod, Montgomeryshire; slates of Blain y Cwm, W. of Nantyre, Glyn Ceiriog ; limestone and sandstone of Alt 
yr Anker, Meifod, Montgomeryshire ; schists, Pentrys, near Meifod ; limestone of Girvan, Ayrshire; schists of 
Corwen, Merionethshire ; limestone of Llandeilo, Caermarthenshire ; limestone, Golugoed, Mandinam, Caermar- 
thenshire; schists, Conway Falls; sandstone, Tre Gil, S. of Llandeilo; Upper Ludlow Rock of Helms Knot, 
Dent, Yorkshire ; and Rother Heath, Kendal, Westmoreland ; schists of Bryn Hithin, S. of Mathyrafal, Mont- 
gomeryshire ; limestone, Old Radnor, Presteign, Radnorshire; schists of Tyn y Cabled; limestone of Apple- 
thwaite Common, Westmoreland; schists of Tyn y Bwlch y Groes, S. of Bala; slates, S. of Llanfyllin, Mont- 
gomeryshire; Caradoc sandstone, Acton Scot, Church Stretton, Shropshire; slates of Tottlebank Heights, 
Coniston Water-Head, Lancashire; sandy schists of Goldengroye, Llandeilo; schists, Alt Goch, Llanfyllin, 
Montgomeryshire ; sandy schists of Cader Dinmael, near Corwen, Denbighshire. A small variety with curved, 
frequently forked, branches, about half a line in diameter, occurs not uncommonly in the schists of Alt Goch, 


Montgomeryshire, and near Llanfyllin. 
E 
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STENOPORA ? GRANULOSA (Gold. Sp.) 
Syn. and Ref—Ceriopora granulosa, Gold. Pet. Germ. t. 64. f. 15. 

Sp. Ch.—Corallum forming varicose, or irregularly swollen, cylindrical, dichotomous branches, about two 
lines in diameter, covered with irregularly polygonal small cell-openings, about five in the space of one 
line measured transversely, or four in the same space measured longitudinally; cells separated by obtuse 
spaces about their own diameter in width, each surrounded (when well preserved) with a row of about twelve 
large obtuse granules. 

From the irregularity of the shape of the cell-openings and the obtuseness of the thick interspaces, I 
have some doubts of this coral belonging to the genus Stenopora, these points rendering it possible the 
species may be an aberrant Canites. 

Position and Locality — Wenlock limestone, Dudley, Staffordshire. 


4th Subfamily. HALYSITINU. 


Cell-tubes more or less separate, either connected by the lateral union of two sides, in linear series, or by 
transverse tubules; lamellee forming rudimentary internal strie; diaphragms strong, usually imperfect in the 
middle ; walls strong imperforate. 

Genera :—1, Halysites ; 2, Syringopora; 8, Thecostegites; 4, Aulopora; 5, Cladochonus. 


Genus. HALYSITES (Fisch.) 
Syn. = Catenipora. (Gold.) 

Gen. Char.—Corallum of numerous rarely dichotomous tubes laterally united in numerous elliptical or 
irregularly labyrinthine cylindrical groups, their mouths opening nearly at one level in an open chain 
pattern ; each tube with about fourteen or sixteen internal vertical sulci (rudimentary lamellee), and trans- 
versed by numerous internal funnel-shaped diaphragms. 

This genus is closely related to Syringopora (Goldfuss), differing mainly in the lateral union of the branches 
into contorted cylindrical groups. The increase is by lateral budding. 


HALYSITES CATENULATUS (Linn. Sp.) 
Ref. and Syn—Tubipora id. Lin. (Gm. ed.) = Catenipora escharoides (Lam.) + Catenipora labyrinthica (Gold.) 

Pet. Germ. t. 25. f.5 & 4.=C. approximata + O. distans+ C. reticulata, Kichwald. Zool, Spec. t. 2. f. 9 to11. 

+ OC. exilis, id. f. 138. 

Sp. Ch.—Corallum of vertical plates formed by the lateral union of the tubes, either anastomosing irregularly 
into sub-pentagonal groups, three or four lines in diameter, or anastomosing less frequently, forming elongate 
winding loops on the surface an inch or more in length; openings of the separate tubes oval, more or less 
compressed, and varying from half a line to one line in length, the space between two of the internal 
diaphragms about equals the diameter of the tube, the small opening of the young tubes most frequently 
seen at the points of anastomosing ; external surface of plates, longitudinally undulated by the convexity 
of the separate tubes and crossed by fine transverse strize of growth. 

From the careful examination of the changes manifest in different parts of one large specimen, I think 
with Mr Lonsdale, it is not possible to separate the two extreme varieties, figured as above by Goldfuss, 
under the names Catenipora escharoides, and C. labyrinthica, and 1 consequently unite them under the 
oldest name of Linnzeus. 

Position and Locality: Common in the dark limestone of Llansantfraid, Glyn Ceiriog, Denbighshire ; 
limestone at Applethwaite Common, Westmoreland ; forming large masses in the Coniston limestone of Coniston 
Water-Head, Lancashire ; and Sunny Banks, near Coniston, Lancashire ; in the calcareous schists of High 
Haume, Dalton in Furness, Lancashire; in similar calcareous schists of Pen y Craig, above Glyn, Llan- 
gynyw, Montgomeryshire; Mathyrafal, S. of Meifod, Montgomeryshire ; east foot near Tyn y Fron; Wen- 
lock limestone, Wenlock, Shropshire ; Golugoed, Mandinam, Caermarthenshire. 
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Genus. SYRINGOPORA (Gold.) 
= Harmodites (Fisch.) 


Gen. Char.—Corallum of thick, minutely porous, rarely dichotomising tubes, with numerous internal funnel- 
shaped diaphragms, often leaving a vacant tubular centre, and forming a thick vesicular lining to the walls ; 
internal vertical sulci (rudimentary lamellze) exceeding twelve in number; tubes connected by numerous short 
tubular cross branches. 

The radiating vertical strie are very rarely to be seen, and then chiefly on the edges of pérfect 
terminations of the cell-tubes. 


SYRINGOPORA BIFURCATA (Lonsd.) 
Ref.—(Lonsd.) Sil. Syst. t. 15, dis f. 11. 


Sp. Ch_—Corallum forming a loosely connected group of smooth tubes, averaging one line in diameter, 
dilating a little, and branching dichotomously at intervals of about three lines, the branches equal and 
of the former diameter, occasionally anastomosing or uniting laterally with the adjoining tubes; horizontal 
section, outer wall thick, within which is a loose cellular zone of curved vesicular plates, leaving a clear 
circular central space, usually about half the diameter of the tube: vertical section shews the thick external 
wall, an irregular, narrow, vacant space down the centre, and the intermediate space on each side made 
up of irregular cells, formed of curved vesicular plates directed upwards and outwards. 

The funnel-shaped diaphragms usual in this genus are in this species so irregular as rather to form a 
thick lining of irregular cells to the walls. 

Position and Locality—Rare in the Wenlock limestone of Wenlock, Shropshire ; and Dudley, Staf- 
fordshire. 


2nd Family. CYATHOPHYLLID. 


Corallum simple or compound; lamellz very numerous, strongly developed, usually with smooth sides 
and entire edges, connected by very numerous, strong, transverse vesicular plates ; cells often surrounded with a 
cellular perithecal area, which is always bounded both in the simple and compound species by a thick solid 
epitheca, exterior to which there is no ccenenchyme in the compound species. Increase by lateral disk- 
budding. 

This family is easily distinguished from the Turbinolide and Astreide by the strongly developed trans- 
verse vesicular plates, and the strong solid epitheca round each individual, both in the simple and compound 
forms, though often separated from the interior cell-tube by a perithecal area. 

Subfamilies :—1, Cyathophylline ; 2, Cystiphylline ; 3, Nematophylline. 


Ist Subfamily. CYATHOPHYLLIN A. 


Corallum simple or compound; lamellz strong, numerous, usually not reaching the centre; no axis; 
vertical section usually bi-areal ; the narrow outer area, when present, composed of small vesicular plates between 
the radiating lamell:e ; broad central area always traversed by broad, transverse, nearly simple diaphragms, with 
deflected edges. 

The strongly developed transverse diaphragms, forming the smooth, central bottom to the cells, form 
the great characteristic of these corals. 

Genera :—1, Cyathophyllum ; 2, Diphyphyllum; 3, Caninia; 4, Cyathopsis ; 5, Amplexus; 6, Columnaria. 


28 BRITISH PALASOZOIC FOSSILS. [Zoopuyra. 


Genus. CANINIA (Mich.) 
Ref. and Syn.—Michelin Dict. des Sc. Nat. Sup. Vol. I. p. 485. = Siphonophyllia (Se. in M*Coy), Synop. 
Carb. Foss. of Ireland, p. 187. 

Gen. Char.—Elongate conic, simple ; an outer variable area of loose vesicular structure ; an inner area of 
broad transverse diaphragms, supporting at their circumference a series of short vertical radiating lamellze which 
do not reach the centre, one or two are deficient at one point of the circumference, and there the transverse 
diaphragms are each prolonged downwards into a sort of siphon; edges of the diaphragms at the circum- 
ference bent downwards, forming a narrow intermediate area. 

I suspect all the simple Cyathophyllw may belong to this genus. In some species the outer vesicular 
area is only added when near its adult diameter, and in all increases proportionately with age. The inner 
edges of the lamell often exhibit the tubular papilla, supposed by Mr Lonsdale to characterise his genus 
Tryplasma. 

CaniniaA LATA (M°Coy). PI. 1. C. fig. 12. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 277. 


Sp. Ch —Young corallum very widely conic, attaining the adult diameter of three inches at a height 
of about two inches, after which it remains cylindrical for a height of several inches, marked with irregular 
concentric obtuse undulations and small fimbriated edges of growth; in the young the radiating lamellee 
are alternately longer and shorter, but before reaching the adult diameter they are all thin and nearly 
equal, four or fiye’in a space of three lines at a diameter of two inches nine lines (or a hundred and ten 
to a hundred and sixteen all round) connected by numerous transverse curved vesicular plates ; inner area 
formed of broad horizontal simple diaphragms, which at a diameter of an inch, extend almost across the 
corallum to the exclusion of the outer vesicular and radiated layer, at a diameter of two and half to three 
inches, they maintain a diameter of about an inch, the outer lamellated and vesicular zone having pro- 
portionately increased ; each of the diaphragms is strongly bent downwards at one point of the circumference 
forming a distinct siphon; outer wall extremely thin, forming a few root-like tubercles on the conical 
young ; terminal cup with a depressed flattened centre, and very convex outer area. 

Position and Locality—In the Wenlock limestone of Wenlock, Shropshire. 

Explanation of Figures—P1. 1. C. fig. 12. Part of old terminal cup, natural size, from near Wenlock, 
shewing a portion of the very thin epitheca on one side ——Fig. 13. Do. Natural size, shewing the form of the 
young cup, with one of the diaphragms exposed at base, with the deep siphonal inflection, and a few radiciform 
tubercles from the surface. 


CANINIA TURBINATA (Linn. Sp.) 


Syn. and Ref—Madrepora turbinata Linn. Fougt. Var. 8. Amen. Acad. t. at p. 312. f. 2. Turbinolia 
turbinata His. Var. 8. Leth. Succ. t. 28. f.'7. Cyathophyllum turbinatum Lonsd. (not Gold.) Sil. Syst. 
t.16.f. lla. Cyathophyllum subturbinatum Orb. Prod. p. 47. 


Sp. Ch.—Corallum simple, conic, slightly curved, averaging three and half inches long, and varying at that 
length from one inch ten lines, to two inches three lines in width at large end; adult cup deep with highly 
inclined walls, sulcated by the radiating lamellze, which are about ninety-six, alternately longer and shorter, 
nearly equal at the edges, and a broad flat, circular, smooth diaphragm forming the bottom ; vertical section, 
inner area about one-third of the diameter at top, of nearly equal width from base to top, composed of 
very close, irregular transverse diaphragms, about nine in three lines throughout, bending down at one 
point of the circumference to form a thick siphonal inflection; outer area of large curved vesicular plates, 
forming very highly inclined rows of elongate cells, averaging one-third the diameter on each side in adults, 
but gradually narrowing towards the apex, where it almost disappears; outer surface with a very thin outer 
wall, longitudinally marked by equal lamellar sulci, five or six in three lines at the large end; irregularly 
wrinkled concentrically and with occasional irregular papillate protuberances towards the smaller end. 

Although agreeing with M. d@Orbigny, that this is not the Devonian Cyathophyllum turbinatum of 
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Goldfuss, I do not think we should change the specific name of the Silurian species, as it is clearly to 
this formation that the original coral of Linné and Fougt belonged, and the particular var. and figure 
which I have quoted above, from the Amenitates Academice describe our present species very well (the 
figure faintly shews the root-like tubercles). The lateral siphon is perfectly distinct when the section is 
in the right direction. The inner edges of the lamellc seem obscurely tubuloso-papillate as in Tryplasma. 
The C. turbinatum (Gold.) has fewer, and thicker lamelle, and no external root-like tubercles. In the 
specimens varying in the rate of increase, I can find no other difference. 

Position and Locality—Common in the Wenlock limestone of Dudley, Staffordshire, and Ledbury, 
Herefordshire ; schists of Mathyrafal, S. of Meifod, Montgomeryshire ; limestone of Craig Head, Ayrshire. 


2nd Subfamily. CYSTIPHYLLIN A. 
> Cystiphyllide (Edw. and Haime). 


Corallum simple or compound; individuals always defined by a distinct epithecal wall in both simple and 
compound species; increasing by lateral buds or rarely by fission ; uni-areal, without distinct axis ; radiating 
lamellze very delicate, usually meeting in the middle, connected by a nearly uniform vesicular tissue, not forming 
transverse diaphragms. 


Genera :—1, Strephodes ; 2, Cystiphyllum ; 3, Clisiophyllum. 


Genus. STREPHODES (J/°Coy). - 


Etym.—srpépa, torqueo (from the twisting of the lamellze about the centre). 
Ref—M Coy, Ann. Nat. Hist. Series 2, Vol. III. p. 4. (=Strombodes pars of Lonsdale, not of Schweigger). 

Gen. Char.—Corallum simple and conic, or compound and forming rounded masses of inseparably united 
polygonal cells ; in either case the terminal cup is deep, with numerous, equal, radiating lamelle, converging 
from the walls to the centre, where they meet and are complicated, usually twisted in bundles about an 
imaginary axis; vertical section, small vesicular structure, the rows of cells arranged in a semielliptical 
curve, convexity downwards, descending from the sides at a steep angle and rounding under the centre, 
where the cells are a little larger than at the sides; horizontal section, radiating lamelle meeting and com- 
plicated in the centre, connected by very thin transverse vesicular plates, and the stars of the compound 
species separated by thick divisional walls ; budding in the compound species marginal, stars rarely splitting 
in the middle; growth in the simple species often exhibiting periodical death and continuance of growth from 
the centre, giving an imbricating ‘“ ringed,” appearance to the exterior. 

This genus is most allied to Cyathophyllum and Clisiophyllwm, all three having simple and conic, and also 
compound, polygonal-celled species. Strephodes differs from Cyathophyllum by the equality of the radiating 
lamellze, and their meeting in the centre, both in the terminal cup and horizontal section, and in wanting 
the transverse diaphragms ; from Clisiophyllum, which it resembles in the meeting of the lamellee in the 
centre, and the absence of horizontal diaphragms, it differs in the centre (though often slightly projecting) 
not being elevated into the large tent-like cone, characteristic of that genus, and in the rows of vesicular 
cells in the vertical section not having the reversed upward curvature which is connected with that peculiar 
form of cell. The simple species have been placed—I cannot imagine why—in the genus Strombodes of 
Schweigger by Mr Lonsdale, and some others. (See the observations below on this latter genus). The 
compound species differ from Astrea, with which many palontologists confound them, by the solid epithecal 
boundary-walls to the cells, and from Acervularia (Schweig. not Lonsd.) by the marginal budding and 
want of the central tube of that genus. 

The genus Streptoplasma of Hall, in his recent volume on the Paleontology of New York, although 
defined nearly in the same manner, and the name haying the same meaning, applies obviously, according 
to his specific descriptions and figures of all the species, not to the present corals, but to those known in 
Europe under the names Petraia and Turbinolopsis, in which the lamelle extend directly and simply almost 
to the centre, only a portion of the centre exhibiting in some species a trace of twisting, and there being 
none of the vesicular plates between the lamellz which are so strongly developed in the present group. 
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STREPHODES CRAIGENSIS (M/°Coy). Pl. 1. C. fig. 10. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 275. 


Sp. Ch.—Corallum forming irregular, slightly flexuous, slowly tapering, obscurely nodulous, subcylindrical 
stems averaging seven or eight lines in diameter when old, but both at that size and at three to four 
lines in diameter, tapering at the rate of one line in one inch; outer wall thick, marked with longitudinal 
fine lamellar sulci (ten in three lines); terminal cup shallow, lined by the radiating lamelle, which are 
strongest a little within the circumference, and are obscurely complicated at the centre; connected at the 
sides by distinct transverse vesicular plates: horizontal section, outer solid wall thick, sixty-five to sixty- 
eight, slightly flexuous, radiating lamelle, one half of which extend about half way to the centre, the 
other half slightly thickening, uniting in groups of two or three, and complicated at the centre; transverse 
vesicular plates few, most numerous towards the circumference ; vertical section shews a thick external 
wall on each side from which rows of depressed elongated irregular cells curve gradually under the centre, 
being thickest and nearly horizontal in the middle half of the diameter. 

In the greater thickness, size, and approximately horizontal disposition of the vesicular plates in the 
middle of the corallum, there is an approach to Cyathophyllum, which might deceive at first sight; but 
these pseudo-diaphragms are not bent down at the edge of the inner area as in Cyathophyllum, and in 
the cup and horizontal sections the radiating lamelle are clearly seen to unite in bundles and reach the 
centre ; characters totally at variance with those of Cyathophyllum. On some of the slender stems obscure 
signs apparently of lateral buds appear, but I cannot be certain of their true nature. It tapers more 
slowly than any other species I know. 

Position and Locality—Common in the limestone of Craig Head, near Girvan, Ayrshire. 

Explanation of Figures—Plate 1. C. fig. 10. Fragment of large branch natural size, from Craig 
Head—Fig. 10 a. Vertical and horizontal section of ditto magnified two diameters, shewing the very 
thick, nearly solid, lining to the walls, the characters of the radiating lamelle, and the loose, nearly 
horizontal vesicular plates, forming the transverse cells in the vertical section—Fig. 10 6. Young twisted 
branch natural size. 


STREPHODES PSEUDO-CERATITES (J/°Coy). Pl. 1. B. fig. 20. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. 

Sp. Ch.—Corallum small, simple, curved, conical, obscurely wrinkled concentrically ; ordinary specimens 
about one inch three lines long, and nine lines in diameter at that distance from the apex; rarely exceeding 
that diameter, though occasionally longer; outer wall with faint vertical lamellar sulci, nine in three lines, 
at nine lines in diameter or about sixty-five all round; horizontal section shews a dense, nearly solid, outer 
area less than one-third the diameter of the tube, in which the radiating lamelle and the excessively 
close fine vesicular connecting plates are obscure; an inner circular area about half the diameter, into 
which only thirty-two to thirty-four (or each alternate one) of the radiating lamellz penetrate, uniting 
irregularly and slightly twisted about the centre, connected by very few, thin, vesicular plates: vertical 
section, shewing the nearly-solid outer area as above (about half an inch of the apex often also filled with 
solid matter), inner area traversed by numerous depressed small irregular cells, arranged almost horizontally, 
or with a slight upward curvature. 

This species almost exactly resembles the small variety of the Devonian OCyathophyllum ceratites of 
Goldfuss (which I also find to be a Strephodes, thus differing from his larger variety to which I restrict 
his name), but is readily separated by its closer and more numerous lamelle (that having only thirty- 
seven lamellie at the above diameter). The Streptoplasma corniculum (Hall), from the Trenton limestone, 
is still more closely allied, but as it is impossible to be certain of the species of those turbinated corals 
without knowing their internal structure, I cannot venture to unite our British species, which I have 
worked out, with the American one in which that has yet to be done, and of which I have no specimen 
to do it. 
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Position and Locality—Common in the limestone of Old Radnor, Presteign, Radnorshire; Wenlock 
limestone of Dudley, Staffordshire, and Sedgley. 

Explanation of Figures—Plate |. B. fig. 20. Natural size from the limestone of Old Radnor, 
Presteign.—Fig. 20. Ditto vertical and horizontal sections, shewing the filling up of the base, and thick 
lining of the outer area, with nearly solid sclerenchyme. . 


STREPHODES TROCHIFORMIS (M/*Coy). Pl. 1. B. fig. 21. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. VI. 


Sp. Ch.—Corallum simple, slightly curved, widely turbinate, average length one inch three lines, and 
width at mouth one inch one line, with irregular swellings of growth; outer wall very thin, marked with 
equal lamellar sulci (six in three lines at one and quarter inch in diameter, or eighty-three all round) ; 
terminal cup very deep, conical, margin rounded, sides gradually sloping, lined by the thin alternately 
longer and shorter uneven edged lamellze, the longest of which unite and are irregularly blended at the centre, 
connected throughout by numerous curved transverse vesicular plates: horizontal section shews the same 
characters as the terminal cup, the alternate lamella extending about half way to the centre: vertical 
section, apex filled with solid matter, centre with irregular vermicular lines (the sections of the complicated 
edges of the radiating lamellee), from thence to the walls made up of small thick rounded vesicular plates, 
the obscure rows having a slight downward curve. 

One worn specimen from Dudley, in the collection of Count Minster, was considered by him and 
Dr Goldfuss to be a variety of the Cyathophyllum dianthus (Gold.) of the Devonian rocks, from which 
I find it differs generically. 

Position and Locality—Not uncommon in the Wenlock limestone of Dudley, Staffordshire. 

Explanation of Figures——Plate 1. B. fig. 21. Natural size from Dudley. 


STREPHODES VERMICULOIDES (M‘Coy). PI. 1. B. fig. 22. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 275. 


Sp. Ch.—Corallum of closely grouped, round columns, of exceedingly irregular diameter, from frequent 
intermittance of growth producing very unequal annular swellings and funnel-shaped rings; external wall 
thin, marked by lamellar sulci (six in three lines at a diameter of one inch, or about seventy all round, 
indistinct at the more usual diameter of eight or nine lines); cup deep, lined with alternating larger and 
smaller vertical lamellze irregularly uniting about the centre, their edges and sides papillose and perforated, 
the union of which papille forms a dense broad granular margin to the cup obscuring the lamelle: 
horizontal section about seventy slightly and irregularly curved flexuous radiating lamelle, extremely thin, 
indistinct and equal in the dense, nearly solid, or granular outer area, where they are connected by very 
close, minute, curved, vesicular plates; one half of the lamellz scarcely extend beyond the outer zone, the 
other half suddenly increase in thickness and proceed towards the centre, where they are irregularly united, 
connected by few, large, curved, vesicular plates, forming nearly transverse rows of irregular cells: vertical 
section, outer third on each side very dense, of extremely small rounded vesicular plates nearly united, 
inner half of diameter composed of much larger, thin, irregular vesicular plates. 

This coral may be distinguished from the Cystiphyllum cylindricwm (Lonsd.) by the distinct radiating 
lamellze towards the centre, and the small size of the vesicular structure towards the circumference, forming 
an almost solid, white granular structure. The Devonian Cyathophyllum vermiculare of Goldfuss (also a 
Strephodes) is almost identical in external appearance, but has the radiating lamelle thickest in the outer 
area, straighter and alternately of very unequal thickness, and wants the remarkable dense, almost unradiated, 
outer zone. The lamellz, as usual, are less numerous in young tubes of smaller diameter. 

As far as I can judge from the figure alone, I should think the coral figured by Lonsdale, as the 
Cyathophyllum cespitosum of Goldfuss (Sil. Syst. t. 16. f. 10), from the Wenlock rocks, might be probably 
referred to this species, which in general size, form, and mode of grouping of the branches it resembles— 
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it is quite certain that it has no relation to the true Eifel species of Goldfuss, which is common in the 
Devonian limestone of Newtown, Bushel, Torquay, Plymouth, &c. (which see below) which has slender, 
even, dichotomous branches and broad transverse diaphragms, We. 

Position and Locality—Wenlock limestone of Wenlock, Shropshire, and near Aymestry, Herefordshire. 

Explanation of Figures —Plate 1. B. fig. 22. Portion of large group, natural size, from near Aymestry, 
shewing the form of the deep cups lined with strong lamellae, and the latter becoming obscure on the 
thick obtuse margin—Fig. 22 a. Ditto, portion natural size, vertical and horizontal sections, the former 
shewing the very loose vesicular tissue of the central area and wide lining of the walls with nearly solid 
sclerenchyme, the latter shewing the primary radiating lamellze extending to the centre, and the secondary 
ones barely projecting within the wide sclerenchyme lining, through which the lamelle may be obscurely 
discerned. 


Genus. CYSTIPHYLLUM (Lonsd.) 


Gen. Char.—Corallum turbinate, or subcylindrical, outer wall thin, marked with longitudinal lamellar 
strie ; radiating lamelle quite obsolete, or only extending a short way from the walls; horizontal and 
vertical sections shewing a vesicular structure throughout, the obscure rows of cells, curving regularly from 
the walls under the centre, where they are rather larger than at the circumference, where some species 
shew short radiating lamellee. 

The obsolete character of the lamelle, their frequent absence, and never approaching the centre, dis- 
tinguish this genus from Strephodes, and the absence of a prominent boss in the centre of the cup, and 
corresponding upward curvature of the rows of cells in the middle of the vertical section, separates it 
from Clisiophyllum. 


CyYsTIPHYLLUM BREVILAMELLATUM (J/°Coy). Pl. 1. B. fig. 19. 


Ref—Ann, Nat. Hist. 2nd Series, Vol. VI. p. 276. 


Sp. Ch.—Corallum elongate, subeylindrical, preserving for several inches a diameter of little more than 
an inch, slightly tortuous, and with obscure, irregular swellings of intermittent growth; outer wall extremely 
thin, strongly ribbed, with alternately larger and smaller vertical lamellar sulci, about four larger and three 
smaller in the space of three lines, at the diameter of one inch (or eighty-four all round), terminal cup 
with a circular depressed centre, equalling rather less than half the diameter, surrounded by an inclined 
outer area: horizontal section, outer area composed of forty-two radiating lamellz (corresponding to the 
stronger external sulci) extending from the walls about one-fifth of the diameter, connected by close 
numerous transyerse vesicular plates, having at the margin an equal number of extremely short lamellz 
(corresponding with the smaller external ridges), internal area broad, formed of large vesicular plates 
irregularly arranged: vertical section composed of arched irregular vesicular plates, curving gradually from 
the walls under the centre, small and numerous at the sides, considerably larger in the middle. 

It is possible that Mr Lonsdale’s second figure of Cystiphyllum Siluriense, t. 16. bis f. 2, may be a 
young group of this species; as this figure by its narrow form, radiated cups, &c. seems totally distinct 
from his fig. 1, which is the true type of his species, a new specific name would be required for it in 
any case. 

Position and Locality—Wenlock limestone of Wenlock, Shropshire. 

Explanation of Figures.—Plate 1. B. fig. 19. Natural size from Wenlock.—Fig. 19a. Ditto, vertical 
and horizontal sections, the former shewing the loose vesicular tissue in rows, gradually curving downwards, 
the cells being much larger in the middle than at the sides, where they correspond to the small lamel- 
liferous area of the horizontal section. 
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Genus. CLISIOPHYLLUM (Dana). 


Etym.—kNiowy, a tent (from the conical central boss). 


Gen. Char.—Corallum simple, branched, or aggregate, with vertical radiating lamelle ; a thin epitheca 
or outer wall: internal structure (vertical section), central area composed of small vesicular plates and 
cells converging or arching upwards to the centre, so as to form a conical boss in the cup; no distinct 
central axis; outer area of small cellular structure, inclining in the opposite direction or upwards and 
outwards, separation between these areze formed by an intermediate area of larger, nearly horizontal, 
cellular structure ; (horizontal section) a large central area of small irregular cellular texture, from which 
the primary lamelle radiate to the outer walls, intermediate zone with few vesicular plates between the 
lamellze ; outer zone haying the primary and secondary lamellze connected by very numerous vesicular plates. 

The upward wave of the vesicular plates in the middle area of the vertical section, and consequent 
projecting boss in the middle of the cup, separate this genus from some of the radiated Cystiphylla. 


CLISIOPHYLLUM VORTEX (J/°Coy). PI. 1. B. fig. 18. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 277. 


Sp. Ch.—Corallum simple, conic, slightly curved, enlarging at the rate of one inch eight lines in three 
inches from the apex; outer wall thin, faintly marked with subequal longitudinal lamellar strie (five or 
six in the space of three lines at a diameter of one inch), and small concentric wrinkles; at a diameter 
of one inch the horizontal section shews an outer area of about sixty thick, equal, radiating lamelle, 
barely reaching one-fourth of the diameter towards the centre, connected by small irregular transverse 
vesicular plates; a few of the pairs have a very thin, short, marginal lamella between each of the larger 
pairs, and where this occurs the vesicular transverse plates become much more numerous; inner area 
rather more than half the diameter, forming a circular mass of confused vesicular tissue, crossed by a few 
arched radiating delicate lamellee: vertical section, having the narrow outer area on each side (corresponding 
to the lamelliferous zone) of arched vesicular plates, forming large unequal horizontal or slightly inclined cells, 
one or two cells extending across the width of the area; wide inner area composed of small oval cells 
arranged in much-curved transverse rows, the convexity of the curve upwards. 

Position and Locality—Wenlock limestone, Wenlock, Shropshire. 

Explanation of Figures—Plate 1. B. fig. 18. Natural size from Wenlock.—Fig. 18a. Do. Vertical 
and horizontal sections near base, natural size, shewing the very large vesicular inner area of rows of 
upward-curved cells, the narrow outer area containing the primary radiating lamelle in the horizontal 
section, and large vesicular tissue in the vertical section; and the extremely narrow layer of minute 
vesicular tissue lining the wall and corresponding to the short secondary lamelle in the horizontal 
section. 


3rd Subfamily. NEMATOPHYLLIN &. 


Corallum rarely simple and turbinate, usually compound, of numerous polygonal tubes; in either case 
each cell defined, by a distinct, solid, outer wall or epitheca, within which is a vesicular outer or perithecal 
area, either radiated or not, by the costal extensions of the lamellz; within this outer zone is an inner 
cylindrical area, forming the true cell-tube, defined by a thin wall and containing the radiating lamelle, of 
two sizes, connected by numerous transverse vesicular plates; usually a distinct central axis. 

The corals of this subfamily are distinguished by the perithecal zone round the cell-tubes, defined for 
each individual by a solid boundary wall or epitheca, sometimes single, sometimes double in the massive 
species. 

Genera :—1, Nematophyllum ; 2, Stylaxis ; 8, Strombodes ; 4, Lonsdaleia ; 5, Stylastrea; 6, Acervularia ; 
7, Siphonodendron. 

F 
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Genus. STROMBODES (Scheigger) not of Lonsdale. 
= Lithostrotion (Lonsd.) = Actinocyathus (D’Orb.) Prod. p. 48. 


Gen. Char.—Corallum of numerous aggregated, inseparably united, prismatic, polygonal tubes ; triareal ; 
axis thick, prominent, of variously twisted plates; inner area of yertical radiating lamellee, connected by 
vesicular transverse plates inclining slightly upwards and outwards; outer area of vesicular plates forming 
rows of cells extending very obliquely upwards and outwards; thick solid divisional walls between the cells ; 
young forming circular buds within the parent star, in the outer area. 

This genus is defined by Schweigger (Beohachtungen auf Naturhistorischen Reisen, &c., tab. 6), as 
“ Cellule lamellosce, centro depresso, stirps e conis lamellosis in strata horizontalia conjunctis. Cellula terminalis 
cyathiformis.” And he makes two divisions, first, “‘coni e centro proliferi,” for which he refers to the Ame- 
nitates Academice of Linné, Vol. I. t. at p. 312. f. 11. and 4. (the former figure, however, shews the 
origin of a marginal bud at one point). His second group, ‘“‘coni e disco proliferi,” and the reference to 
the same plate, fig. 10 and 38, refers to a true Cyathophyllum (C. truncatum, Linn. Sp.); his first group, 
and the reference to the figures and description in the Amnitates Academicw, must be taken as the types 
of the genus, and seem fully to justify the reference by Goldfuss of his American Strombodes pentagonum 
to this genus, the more when the reference in Fougt’s description, above referred to, to fig. 18 of the 
above plate is taken into account. A coral perfectly similar to that of Goldfuss is also figured by Mr 
Dana, in Siliman’s American Journal, as an example of Strombodes. As, therefore, the notion that those 
compound, polygonal-celled corals, are the true Strombodes of Schweigger, seems to prevail extensively, and 
1 think justly, it only remains for me to add, that having carefully examined authentic specimens of the 
S. pentagonum, I find the cone-in-cone appearance of some of the figures, to be produced by a peculiarity 
of weathering, by which many of the vesicular plates towards the circumference of the stars have fallen 
out, and that the coral truly possesses all the characters so admirably elucidated by Mr Lonsdale, in the 
«Geology of Russia,” under the title of Lithostrotion—a name which it will be well now to replace by the old 
title Strombodes of Schweigger. In no case could either the words or reference of Schweigger justify the 
placing those Silurian and Devonian corals, called Strombodes by Mr Lonsdale, in this genus. 


STROMBODES WENLOCKENSIS (M/°Coy). PI. 1. B. fig. 28. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 274. 


Sp. Ch.—Corallum forming large irregular masses of polygonal stems, the mouths of which vary usually 
from eight to ten lines in diameter; boundary walls strong, prominent, vertically sulcated on the inside; 
stars depressed round the margin of the walls, forming a large circular convexity nearer the centre, within 
which is a concavity from which rises the thick prominent compound axis; radiating lamellze twenty-four 
in small specimens, thirty in large ones, strongest and most prominent on the circular convexity of the star, 
where an equal number of small alternate ones disappear; vertical section shews the thick central axis 
composed of irregularly twisted plates; inner area a little narrower than the outer area, from which it is 
separated by a solid vertical wall, crossed by loose vesicular structure curving upwards and outwards, one 
or rarely two vesicular plates reaching across the area on each side; vesicular plates of the outer area 
more curved, slightly smaller, the rows inclining slightly upwards and outwards scarcely three cells in a row. 
A star nine lines in diameter, has the prominent circular portion seven lines in diameter, and the prominent 
axis rather more than one line in diameter. 

To judge from the figure in the Silurian System, that marked t. 16. f. S¢ (not the 8”) of Mr Lonsdale’s 
Acervularia Baltica (Schw.) seems to belong to this species; the species represented by the latter figure 
has neither axis nor divisional walls to the stars, and is generically distinct. The true A. Baltica of 
Schweigger, according to his reference to the Amonitates Academicw, has no axis, and cannot belong 
to this genus, of which the present species is the only one I am acquainted with in Silurian strata. The 
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fracture, as usual, passes through, and not between the columns, and the buds are developed in the corners 
of the old star. 
Position and Locality—Not uncommon in the Wenlock limestone near Wenlock, Shropshire. 
Explanation of Figures —Plate 1. B. fig. 28. Portion of large mass, natural size, from Wenlock.— 
Fig. 28a. Do. Vertical section shewing the strong divisional walls bounding the axis, the inner area, and 
the individual stars, as well as the peculiar tissues of each. 


Genus. ACERVULARIA (Schiveigger). 


Gen. Char.—Corallum of aggregated prismatic columns; terminal cells polygonal, defined by strong solid 
walls, convex, each with a circular depressed centre, from which the young cones sprout, from two to six, or 
more in number ; radiating vertical lamellze, of two sizes, the larger reaching from the walls to the centre, where 
they are simply united; no axis; vertical section, minutely and uniformly vesicular, the transverse rows of 
the outer area inclining upwards and outwards, those of the inner area curving under the centre, conforming 
to the surface of the star, a solid epithecal plate defining each star, and the tubular centre having also 
solid walls. . 

From the fissiparous mode of growth mentioned (that is, by the splitting of the centre) from two 
to seven or eight centres of radiation, or young cells, are frequently seen within the undisturbed circular 
boundary of the inner area of one star. The genus differs from Sarcinula by the solid epithecal boundary 


walls between the cells. 


ACERVULARIA ANANAS (Linn. Sp.) 


Syn. and Ref—Madrepora ananas (Linn.) Ameen. Acad. t. at p. 312. f. 9, 8, and 2. = Caryophyllia truncata 
(His.) Astrea ananas (Lonsd.) Sil. Syst. t. 16. f. 6. Lithostrotion Lonsdalei (D’Orb.) Prod. p. 48. 


Sp. Ch_—Corallum forming large tuberose masses, usually four or five inches in diameter, cells averaging 
four lines in diameter in the small variety, eight lines in var. major, varying between these in var. ramosa ; 
sex- to oct-agonal boundary walls, crenulated, prominent ; average diameter of circular inner area two lines, 
prominent edged, usually rather more than double the width of the outer area; outer area nearly horizontal, 
slightly concave ; inner area deeply concave, with a small prominence in the centre, produced by the meeting 
and slight twisting of the radiating lamell, which are thick, from forty-five to fifty in number, one half 
reaching the centre, the others barely entering the inner area; buds developed in the inner area from two 
to seven in number, separated by thick prominent ridges; vertical section shews a nearly uniform loose 
vesicular structure in both areas, the inner area and individual tubes being defined by solid walls. 

It is evident from Fougt’s reference to the small diagram, fig. 2 on his plate (representing excellently 
the cluster of buds arising solely from the inner area) that it is this present species alone which should bear 
the name Acervularia ananas. The Cyathophyllum ananas of Goldfuss seems to be a different coral, agreeing 
with the Devonian species figured under that name by Michelin. Fougt’s fig. 9 is no doubt different in 
size from the other two figures, but it is obviously generically different from the coral with prominent 
centres referred to it by Lonsdale under the name Acervularia Baltica, in the “Silurian System,” but it 
agrees well with a larger celled coral, apparently identical with the A. ananas in other respects, as mode 
of gemmation, number of lamelle, Gc. This might be referred to as a variety major. A more remark- 
able variety, and which has frequently been taken for a distinct species, is that in which the tubes form 
separate, rounded, very irregularly-ringed branches (well figured by Hisinger, t. 28. f. 14, under the name 
Caryophyllia truncata but not of Linné) ; in this also, however, the gemmation and number of lamelle is the 
same as in the two massive polygonal-celled varieties, and I have repeatedly noticed the two forms occurring 
together in one mass;—it might be called var. ramosa. 

Position and Locality Common in the Wenlock limestone of Dudley, Staffordshire ; also near Ledbury, 
Herefordshire. 


F2 
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38rd Family. ASTRAIDA. 


Corallum simple or compound, with an external imperforate epitheca to the general mass; usually 
increasing by disk budding or fission; ccenenchyme absent, or formed by the extension and union of the 
costze and their connecting vesicular plates, never compact ; base of the cells becoming uniformly reticulated 
by the addition of small numerous transverse vesicular plates, no synapticulz. 

Subfamilies :—1, Husmiline ; 2, Astreine. 


Ist Subfamily. EUSMILIN A. 


Lamelle with smooth, entire edges; coste plain; axis often solid. 

This subfamily is divided into the following sections - 

1 Sect. Simple, or composed of defined cells, arranged in lines, or in branching groups, and, when 
compound, usually increasing by fission. (Contaiming Cyathazxonia, Sc.) 

2 Sect. Compound, of gyrating lines of confluent, undefined cells; lamellze smooth-sided ; fissiparous. 
(Not occurring in Paleozoic rocks). 

3 Sect. Compound, massive; cells defined, not arranged in lines, connected by their walls and costal 
ecenenchyme. (Containing Sarcinula, Sc.) 

4 Sect. Compound, individuals tubular, distant, with distinct walls, united by an abundant spumous 
exotheea, the costze not prolonged; increase by lateral budding, not by fission. (This section scarcely differs 
from the third, but is not found in Paleozoic rocks). 


Genus. CYATHAXONIA (Mich.) as here defined. 


Gen. Char.—Corallum simple, conical, outer wall longitudinally suleated, thin; axis thick, solid, styli- 
form; radiating lamelle strong, extending from the axis to the outer wall; very few or no connecting 
vesicular plates, no diaphragms. 

This genus is not well defined by M. Michelin, and both he (Lconographie) and M. @Orbigny 
(Prodrome) seem to include under it the present types and the Clisiophyllie of Dana. As these latter 
types have been properly defined by Mr Dana, I propose to restrict Michelin’s name, to the corals pre- 
senting the above internal characters. They seem most allied in internal structure to some of the 
Eusmiline of MM. Edwards and Haime, such for example as Stylosmilia. 


CYATHAXONIA SILURIENSIS (A/°Coy). PI. 1. C. fig. 11. 
Ref.—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 281. 

Sp. Ch.—Corallum elongate conic, about five lines long, and two lines in diameter at that height from 
the base; strong central axis nearly one-third of the diameter; sixteen or seventeen strong radiating 
lamellze, each extending from the axis to the outer wall, before reaching which it bifurcates, leaving a 
triangular interlamellar space about equal in width to the distance between the adjoining lamelle; surface 
coarsely ridged longitudinally, the sulci corresponding to the divided edges of the lamella, leaving one of 
the equal intervening ridges to correspond with each of the spaces between the individual lamelle, and 
between their divided edges. 

This is the only species of the genus I am aware of in the Silurian rocks. 

Position and Locality—Rare in the Upper Ludlow Rock of Underbarrow, Kendal, Westmoreland. 

Explanation of Figures—Plate 1. ©. fig. 11. Natural size from Upper Ludlow Rock of Underbarrow, 
Kendal.—Fig. 11 a. Do. Magnified three diameters, shewing the strong costie, very large axis, and thick 
radiating lamelle, most of them splitting as they reach the wall. 


Genus. SARCINULA (Lam.)* 


Gen. Char.—Corallum composed of vertical, cylindrical, strong-walled tubes, with internal tranyerse septa, 
bearing delicate, vertical, radiating lamellze meeting in the centre, where there is often a small styliform axis; 


* MM. Milne Edwards and J. Haime (Ann. des Sciences Nat. s.3, v.10, p. 211) make the following note on the 
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tubes generally rather distant from each other, forming circular cells on the surface, the interval being of 
a fine cellular texture, having an obscure horizontal arrangement, and sometimes shewing radiating lines, or 
costal prolongations of the lamellze on the surface, but having no polygonal epithecal boundaries between 
the exotheca of the individual cells; a thin epitheca at base of the entire compound mass. 

The buds or young tubes seem to arise from the interstitial cellalar substance (as in Anthophyllum, 
Ehrenb. not of Goldfuss, &c.) wherever the distance becomes great between any two cells, but the young 
tubes do not seem traceable into the old. This genus is perhaps scarcely distinguishable from the more 
recent Fascicularia (Lam. 1812 = Stylina, Lam. 1816), except by the ccenenchyme forming a uniform 
vesicular mass, instead of dense, separated, transverse lamellee. 


SARCINULA ORGANUM (Linn. Sp.) 
Ref. and Syn.—Madrepora organum Linn. Amoen. Acad. t. at p. 312, f.6 and 1. Sareinula organum 
(His. Leth. Suec. t. 27. f. 8. id. Gold. Pet. Germ. t. 24. f. 10). 

Sp. Ch.—Corallum forming large irregular masses of subparallel, nearly vertical, cylindrical, thick- 
walled tubes ; averaging slightly more than one and half lines in diameter, and varying slightly in distance, 
but usually a little more than their diameter apart; upper surface with the tubes forming deep cylindrical 
cells, each surrounded by a slightly concave outer area, inclining a little upwards and outwards, so as to 
form an angular ridge, forming polygonal boundaries between the cells, each centre surrounded by twenty- 
four to twenty-six thick, equal, radiating sulci; young columns interpolated: horizontal section shews the 
thick circular walls of the tubular centres, surrounded by an obscure radiation and vesicular structure, 
but no polygonal boundaries between the cells: vertical section shews the strong walls of the vertical tubes 
and the interior of the latter, divided by irregularly shaped, strong, transverse diaphragms, averaging four 
in a space equal to the diameter of the tube; intertubular spaces occupied by strong upward-arched 
transverse plates, rather more numerous than the diaphragms. 

It is remarkable that this long described coral should not have been recognized before in Great 
Britain. It varies greatly according to the state of preservation, one of the most common weathered 
conditions shewing the tubes projecting from the compact mass of the matrix, as long, separated, slightly 
fringed, cylindrical, quill-like columns. 

Position and Locality—Extremely common in the Coniston limestone of Coniston Water-Head, 
Laneashire ; Sunny Brow, near Coniston; High Haume, Dalton in Furness, Lancashire ; and Coniston 
limestone, Long Sleddale, Westmoreland; Applethwaite Common, Westmoreland. 


2nd Subfamily. ASTR/AIN A. 
Lamellz with lobed or denticulated edges, costze spinulose; axis usually reticulated, rarely lamellar, 


never styliform. 

This subfamily contains sectional groups similar to those of the Husmiline, the only Paleozoic genera 
probably entering the subfamily, are Arachnophyllum and Palastrwa, which should probably be placed near 
Acanthastrwa and Synastrea. 


Genus. ARACHNOPHYLLUM (Dana). 


Gen. Char.—Corallum forming large irregular incrusting* masses, having on the upper surface obtusely 
defined polygonal stars, each with a depressed flattened centre in which the radiating lamelle meet ; 


Sarcinula organum of Lamarck, “Cette espéce différe beaucoup du Madrepora organum de Linné, qui est un fossile des ter- 
rains de transition, et auquel elle avait été rapportée par Lamarck. C’est ce dernier polypier qui forme le genre Sarcinula 
pour M. Dana et M. M°Coy.” Surely Mr Dana and myself have here done what was right according to strict rules of 
nomenclature; Lamarck made a blunder in identifying a recent coral with the Silurian one of the Swedish naturalists, and 
no one should follow him, now that the distinctions are known. That the Sarcinula organum (Linn.) is the true type of the 
genus Sarcinula, is further proved by the fact, that the other species of Sarcinula, as defined by Edwards and Haime, noted 
by Lamarck, were placed by him in the genus Caryophyllia. 

* A specimen which had incrusted a fragment of Cyathophyllum misled me formerly as to the septate structure of the centres. 
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radiating lamelle fine, granulose, perforated, strongly marked about the depressed centre, their costal exten- 
sions becoming very fine towards the margin, where those of adjacent stars are often continuous; buds 
marginal ; vertical section shewing a sub-uniform small vesicular structure, arranged in transverse undula- 
tions corresponding to the form of the cells, the curve directed downwards under the centres and upwards 
between them; no defining walls to the centre or between the stars; centre marked by a few vertical 
strize resulting from the twisted edges of the vertical lamellze. 

This genus differs from Sarcinula in wanting the distinct-walled, septate, tubular centre ; from the 
compound Strephodes it differs in the absence of solid boundary walls to the cells in both sections; and 
from Acervularia by its lateral buds, and want of solid boundaries to the centre and to the stars in 
the sections. 


ARACHNOPHYLLUM Typus (M°Coy). PI. 1. B. fig. 27. 
Syn. and Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 278. 
Acervularia Baltica (Schw.) Lonsd. pars. Sil. Syst. t. 16. f. 84. (not of Schweigger). 


Sp. Ch.—Corallum forming thick irregular enveloping masses; upper surface undulated, covered with 
large shallow polygonal stars, defined by very obtusely angular ridges; the centres averaging seven or eight 
lines apart, circular, depressed, rather more than one-third the diameter of the star, radiated with about 
thirty-three strong, granulose, sub-alternate, lamellee, half of which reach the flattened centre where they 
are irregularly united and slightly twisted; on the outer inclined area of each star each of the lamelle 
becomes much thinner and more faintly marked, branching di- or tri-chotomously once or twice, and often 
waving in a variable manner before reaching the boundary, over which they frequently pass into the 
adjoining stars; vertical section shewing a few delicate vertical striz under the centres of the stars (edges 
of the twisted vertical lamellee), and a nearly uniform small vesicular tissue, the cells of irregularly unequal 
size, passing from star to star, with a few irregular dense bands nearly coinciding in curvature with the 
form of the cells: average of larger cells two to three in one line. 

That this is one of the fossils figured by Mr Lonsdale in the “Silurian System,” as the Acervularia 
Baltica of Schweigger, | have little doubt, but neither the particular figure which I refer to above, nor the 
others which that writer has given under the same name in that work, have any specific relation to the true 
Acervularia Baltica of Schweigger, who avows that name to be only a synonym of the A. ananas (Linn. Sp.) 
referring to the original figure, We. in the Amenitates Academicw of Linné, representing a coral which 
has a distinct-walled tubular centre, from which the groups of young are developed, solid walls between 
the cells, &e. (See Acervularia ananas). The lateral disk buds are often seen in this curious coral. 

Position and Locality—W enlock limestone, near Aymestry, Herefordshire. 

Explanation of Figures —Plate 1. B. fig. 27. Natural size from Aymestry, portion of large mass.— 
Fig. 27a. Portion of ditto magnified three diameters, shewing the form of the cup, with the strong 
lamellie lining the depressed centre, becoming abruptly thinner, more numerous by branching, and flexuous 
as they pass irregularly into those of the adjoining stars; the vertical section in lower part shewing the 
uniform vesicular tissue of the whole mass, without divisional walls to the cells; the few vertical lines under 
the centre are divided edges of some of the lamelle. 


6th Family. TURBINOLID. 


Corallum usually simple, never fissiparous, sometimes increasing by lateral buds; radiating lamellze 
strong, simple, usually granulated on the sides, no connecting vesicular plates or processes ; epitheca thin, 
usually imperforate, surface usually marked with lamellar sulci; no ccenenchyme in the compound forms. 

Subfamilies:—1, Cyathine; 2, Turbinoline ; 3, Eupsammine. 
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2nd Subfamily. TURBINOLIN &. 


Outer wall thin, imperforate; lamellee meeting in the centre, or joming the axis, when present, 


without the intervention of pali. 
I only know one Paleozoic genus probably referrible to this subfamily. 


Genus. PETRAIA (Miinst.) as elucidated by Lonsdale. 
= Streptolasma (Hall, 1847). 

Gen. Char.—Corallum simple, turbinate, radiating lamellee of one or two sizes, the larger extending 
from the walls to the centre where they are more or less twisted, (often thus forming a spirally rolled 
conical centre, the base upwards), without connecting vesicular plates, or transverse diaphragms. 

I find that the flattened appearance often seen truncating the apex of the commonly-seen casts of 
this genus, and which has been taken for the impression of a diaphragm, is really produced by a nearly 
solid calcareous filling up of the old apex of the cone, and which, with the rest of the coral, often 
disappears in sandy matrices. The lamellze are often perforated by long tubes opening as papille on their 
edges, as in the supposed genus 7’ryplasma (Lonsd.) An irregularity at one side, as in Caninia, is very 
common, marked by one strong plate extending directly to the centre, and several on each side uniting 
branch-wise to it; a corresponding peculiarity is seen on the external strie. The rounded ridges of 
the cast are moulded on the diverging halves of the split outer edges of the biplated lamellae which 
occupied the sulci. The genus differs from Strephodes (M*Coy) in wanting the vesicular structure between the 
lamellae, and from Calophyllwm (Dana) in the supposed want of transverse diaphragins. 


PETRAIA AQuISULCATA (J/‘°Coy). Pl. 1. B. fig. 23, and 24. 
Ref.—M Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 279. 


Sp. Ch—Conical, slightly curved, oblique, with a few broad, obtuse, undefined concentric swellings of 
growth, regularly increasing from the apex to a diameter of one and half inch, at two and half inches from 
the base; external wall very thin, it and the cast regularly marked with equal obtuse ribs, about eighty-five 
in the adult diameter of one and half inch (six in three lines), eighty at one inch (eight in three lines), 
seventy-five at nine lines and forty-six at four or five lines (ten in three lines) separated by thin equal 
equidistant slits representing lamellee, each alternate one of which is merely marginal, the others occasionally 
and irregularly uniting before reaching the centre, round which they are twisted to form a spirally conical 
central area; no connecting vesicular plates. 

The regularity and equality of size of the lamellar ribs, both on the exterior and on the cast, as 
well as their large number, gives a peculiar aspect to this species. In parts of some specimens the 
lamellar sulci are bent in a zigzag manner, but it is an unusual appearance, for which I cannot account. 
By carefully removing part of the outer wall each of the lamelle is seen to be split near the exterior (not 
visible on casts), and each to be perforated by tubuli as in Mr Lonsdale’s supposed genus Tryplasma ; 
these punctures leave no trace on the equal, obtuse, smooth, ridges of the casts. I have usually seen this 
coral ticketed in collections as Cyathophyllum turbinatum, to which it bears some superficial resemblance, 
but has no real specific or even generic relation. 

Position and Locality.—Very abundant in the Coniston limestone of Coniston, Lancashire; in the cal- 
eareous flags of Applethwaite Common, Westmoreland ; fine Caradoc sandstone of Mulock Quarry, Dalquorhan 
near Girvan, Ayrshire; flags of High Haume, Dalton in Furness, Lancashire; slates of Llansantfraid, 
Glyn Ceiriog, Denbighshire. 

Explanation of Figures —Plate 1. B. fig. 23. Average sized specimen from Coniston, shewing the 
equal lamellar sulci, and portion of the epitheea towards the base.—Fig. 24, Do. Shewing the form of 
terminal cup, with the lamellze uniting in pairs without vesicular connecting plates; and yertical fracture, 
shewing the conical twisting of the lamelle in the centre. 
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Perrata BINA (Lonsd. Sp.) 
Syn. and Ref.—Turbinolopsis bina (Lonsd.) Sil. Syst. t. 16. bis f. 5, and 5 a, 


Sp. Ch.—Adult size of corallum, length nine lines, width six lines, slightly curved towards the apex, 
rapidly enlarging for the first three lines to a width of about the same; exterior marked with alternately 
larger and smaller lamellar strie; terminal cup (and cast) about one-fourth wider than long, obtusely 
conical, radiated with thirty to forty vertical rows of strong conical papillze, forming the primary lamelle, 
extending but a very short way towards the centre, leaving a corresponding number of large pits on the 
cast, about seven rows at the margin in a space of three lines; between these an equal number of rows 
of much smaller and less prominent papillee form the secondary lamellz, and secondary row of small pits 
on the casts; the larger papille about one-third their diameter apart, the smaller papillee (and pits) about 
their diameter (or rather more) apart. 

Position and Locality —Caradoe sandstone of Horderly; Malverns, Worcestershire. 


PETRAIA ELONGATA (Phill. Sp.) 
Syn. and Ref—Turbinolopsis elongata (Phill.) Pal. Foss. t. 2. f. 64. Sil. Syst. t. 16. dis f. 6. 


Sp. Ch.—Corallum regularly elongate, conic; casts conical, subtruneate at the smaller end, little wider 
than long; average diameter nine lines, marked with thirty-two to thirty-six strong primary lamelle 
extending nearly to the centre, where they are complicated in a cellulose mass; between each pair of 
primary sulci is a finer secondary one, pierced with tubular papillee (forming a row of pits on the cast) 
extending but a short way towards the centre, and reaching about four-fifths the length of the cast 
from the base towards the apex. 

The sixty-four or seventy lamellar sulci often seem nearly equal at the edge of the cup in strength, 
(six or seven in three lines at the above diameter) but only the secondary ones pitted. The pitting of the 
secondary lamellee, the greater coarseness of the ribs between the lamellar sulci, greater size, and greater 
number of the lamelle distinguish this from the P. subduplicata (M°Coy). 

Position and Locality.— Caleareous flags of Bala, Merionethshire. 


Petrarta RUGOSA (Phill. Sp.) 
Ref. and Syn.—Turbinolopsis rugosa. (Phill.) Pal. Foss. t. 2. f. 7. C. 


Sp. Ch.—Cast conical, marked with one or two large concentric undulations of growth; average diameter 
nine lines, height varying from one half to slightly more than the diameter, (the latter form being very young) 
radiated with about seventy sub-equal, strongly pitted lamellar sulci, nine or ten in three lines (at six lines in 
diameter) ; the primary extending but a short distance towards the centre, which is wide and obscurely 
cellulose, secondary rows and pits as broad as the primary, but merely marginal and reaching only about 
half way from the edge of the cup to the base. 

The close, equal, rows of large pits, of both the primary and secondary lamella, give a uniformly porous 
or cellular appearance to the casts of this species, totally unlike any of the others with which I am acquainted ; 
Prof. Phillips’s figure very imperfectly represents these peculiarities, although taking his description into 
account, there cannot be a doubt of the identity of the species. 

Position and Locality—Oceurring occasionally in the schists of Pen lar, Llandovery; Castel Craig, 
Gwyddon, Llandovery, Caermarthenshire ; and Peniarth. 


PEeTRAIA SUBDUPLICATA (M°Coy). Pl. 1. B. fig. 26. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 279. 


Sp. Ch.—Regularly conic, slightly oblique and curved at the tip, outer wall thick, marked with one or two 
small interruptions of growth, and with fine, longitudinal, distant impressed equal strize (seven in two lines at a 
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diameter of five or six lines) ; average length nine lines, of which the three lines nearest the apex are filled with 
solid caleareous deposit ; width seven lines; casts regularly conic, subtruncate at small end, length and width 
about equal, regularly suleated by twenty-seven to twenty-eight strong, straight, primary lamellar sulci, extend- 
ing to the centre, where they are irregularly complicated into a large cellular mass ; between the larger slits are 
an equal number of finer ones, extending about three-fourths the length of the cast from the wide edge of the 
cup (representing the secondary lamella) which extend only a short way towards the centre. 


Var. a. CRENULATA (J/Coy). 


This beautiful variety differs from the ordinary type in the primary and secondary lamellar sulci, parti- 
cularly towards the edge of the cup, being bent into numerous small, angular, zigzag, flexures (perhaps from 
alternating projections on their sides). 

I might have supposed this to have been a small form of the P. elongata (Phill. Sp.) if it was not for his 
reference to Lonsdale’s figure, Sil. Syst. t. 16. 4is f. 6, which represents a perfectly distinct species which 
I have seen; the lamellz of the present species are also fewer, the size smaller, the form more regular, and 
the lamellar ridges never pitted. On the cast the lamellar sulci are regularly alternate in size, except at the 
strong simple odd lamella, on each side of which are two or three short ones. 

Position and Locality—Very abundant in the fine greenish Caradoc sandstone of Mulock quarry, Dal- 
quorhan, Ayrshire; in the schists of Cyrn y Brain W. of Wrexham, Denbighshire; greenish schists of 
Llansantfraid, Glyn Ceiriog, Denbighshire. 

Explanation of Figures—Plate 1. B. fig. 26. Natural size from the Caradoc sandstone of Dalquorhan, 
shewing the cast of the cup above, and a rough vertical section of the dense deposit of sclerenchyme which fills 
the base and lines the wall. Fig. 26a. Two of the interlamellar projections magnified two diameters, shewing 
the slits of the primary and secondary lamella. Fig. 264, Do. Two of the interlamellar projections of the var. 
crenulata. 


PETRAIA UNISERIALIS (M°Coy). PI. 1. B. fig. 25. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 280. 

Sp. Ch.—Corallum rapidly and regularly expanding, oblique, averaging five lines in height and width ; 
radiated with about forty-five or fifty lamellar sulci; average internal casts nearly five lines wide and two lines 
high, radiated by the deep slits of twenty-five strong primary lamellze (six or seven in three lines at the margin) 
extending to the centre where they are united and irregularly complicated ; between each pair of these slits is 
a row of numerous small close, irregular pits (representing papillze of the secondary lamellz) about three in a 
space equalling the distance of the lamellar slits apart. 

I frequently find this common species confounded with the P. bina (Lonsd.) which in form and size it 
resembles, but from which it differs completely in the primary lamellz, being simple plates, extending to the 
complicated centre, leaving deep slits in the cast, which therefore has but one set of rows of pits instead of two ; 
while in P. bina these lamelle are replaced by a row of large papillze, leaving a row of large pits in the cast, 
extending but a little way towards the centre. The secondary row of lamellar papillee (and pits on the cast 
between the slits) is much smaller, closer, and less regular in the present species than in the P. bina. Some of 
the casts present a depression in the smaller end, into which a process of the solid part of the apex must 
have penetrated. Between the lamellar sulci in some damaged specimens, obscure traces of cells seem 
doubtfully visible under the lens; if these should prove to be vesicular plates, the species should be placed 
in the genus Strephodes, thus removing it still farther from P. bina in which there is nothing of the kind. 


Var. a. Graciuis (AZ ‘Coy). 


Certain casts a little larger and of a much more elongated form than the above,—being about as high 
as wide, and having about thirty to thirty-six primary lamellar slits at a diameter of six or seven lines, 
and an equal number of rows of close small puncta, require separate mention, though I do not see that 
they differ in other respects. 

G 
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Position and Locality—Common in the schists of Pen Lar, Llandovery; Mathyrafal, S. of Meifod, 
Montgomeryshire ; Llansantfraid, Glyn Ceiriog, Denbighshire ; and Castel Craig, Gwyddon, Llandovery, Caer- 
marthenshire ; fine Caradoc sandstone of Alt yr Anker, Meifod, Montgomeryshire. 

Explanation of Figures—Plate 1. B. fig. 25. Natural size of cast from the slates of Llansantfraid. 
Fig. 25a. Do. Two of the interlamellar projections of the cast, magnified three diameters, each with a 
small row of puncta corresponding to the secondary lamelle, and divided by the deep slit corresponding 
to one of the primary lamellee. : 


[Systematic place uncertain. ] 


Genus. SPONGARIUM (M/. Edw.) 1839. 
= Discophyllum (Hall, 1847) = Actinophyllum (Phill. 1848). 


Gen. Char.—Corallum simple, thin, corneous, broad oval, depressed, saucer-shaped, attached by a small 
oval central space to foreign bodies; inner concave surface smooth, exterior surface with numerous simple, 
or once or twice branched, ridges radiating from the centre to the circumference; both surfaces strongly 
marked with irregular concentric wrinkles and striz. 

The affinities of these fossils are very obscure, the first example being referred to the Spongide by M. 
Edwards, the second to corals by Hall, and to plants (Calciphytes) by Profs. Phillips and Forbes, and 
Dr Hooker. (See Mem. Geol. Survey, Vol. II. p. 386). All observers agree that there is little or no cal- 
careous matter in them, which makes the latter opinion doubtful; the first impression on my mind was 
that they might be a sort of corneous base of a polype allied to Actinia—but I have observed that the 
inner, upper, or concave side is unradiated, which is a fatal objection to that notion; as to its being allied 
to the cartilage of Velel/a or the like, that is also impossible, as I have noticed a specimen firmly attached 
by the grasping of its base round a bit of Orthoceratite. From the examination I have made I do not 
think it possible to separate, generically, the species with simple rays (Discophyllum and Actinophyllum) 
from those in which they are branched (Spongariuvm)—the character affording scarcely a recognizable specific 
distinction in practice. 


SPONGARIUM AQUISTRIATUM (J/°Coy). Pl. 1. B. fig. 15. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 28]. 


Sp. Ch.—Elliptical, depressed, proportion of width to length varying from as 85 or 90, to 100; marked 
with sharp, rugged concentric wrinkles, entire disk closely and equally radiated, by coarse rounded very 
approximate ridges, averaging five in one line ; long diameter from eight lines to one inch. 

This species is perfectly distinguished from its congeners by the coarse, close, equal, striation of the entire 
disk, giving it a peculiarly harsh aspect; the ridges are much less than their thickness apart. 

Position and Locality—Rather rare in the quartzose Upper Ludlow rock of Benson Knot, Kendal, 
Westmoreland. 

Explanation of Figures—PI. 1. B. fig. 15. Natural size from the Upper Ludlow rock of Kendal.— 
Fig. 15a. Do. Portion of outer surface magnified two diameters, shewing the rugged, subequal, striz. 


Sponaarium Epwarpsi (Murch.) 
Fef.—Murchison, Sil. Syst. t. 26. f. 12. 


Sp. Ch.—Nearly orbicular, very broad oval, proportion of breadth to length, as 90 to 100; radiating 
ridges comparatively few, slender, thread-like, some distinctly branching two or three times (when the 
diameter is one inch), a few others remaining simple, averaging one line to nearly two lines apart, inter- 
vening spaces flat marked with few irregular obtuse concentric wrinkles, without distinct intervening radiating 
striee ; average diameter one inch. 
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The substance of this species seems exceedingly thin; it is easily distinguished by the very slender 
distinctly forking, distant, radiating ridges, with the intervening spaces smooth or nearly so, the margin of one 
specimen shewing doubtful traces, at one point of the margin, of intermediate strize; the distance between the 
ridges is about ten or fifteen times their thickness. 

Position and Locality.—Not uncommon in the black schists of Dinas Bran, Llangollen. 


SPONGARIUM INTERLINEATUM (J/‘Coy). Pl. 1. B. fig. 14. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 281. 


Sp. Ch.—Broad oval, usual proportion of width to length as 85 to 100; marked with very strong con- 
centric undulations; radiating ridges very numerous, straight, slender, simple, of unequal lengths, averaging 
with considerable regularity half a line apart; intervening spaces finely striated radiatingly ; long diameter 
varying from seven lines to one inch three lines. 

This species is easily distinguished from the S. Hdwardsi (Murch.) by having considerably more than 
double the number of radiating ridges; they have never been seen to dichotomise, but retain their compa- 
ratively near approximation by the intercalation of similar, straight, shorter ridges towards the circumference ; 
the substance also appears stronger and is more strongly wrinkled concentrically, the small radiating strize 
between the larger ridges are very characteristic. 

One very obscure specimen, apparently of this species, measures two inches in its long diameter, the 
distance between the main ridges is about four times their thickness. 

Position and Locality—Abundant in the green micaceous quartzite of the Upper Ludlow at Benson 
Knot, Kendal; Brigsteer and Scalthwaite Rigg, Kendal, Westmoreland. 

Explanation of Figures—P\. 1. B. fig. 14. From the Upper Ludlow rock of Kendal, natural size — 
Fig. 14a. Do. Portion of exterior surface magnified two diameters, shewing the fine strie between the 
larger radii. 


SPONGARIUM INTERRUPTUM (M/°Coy). Pl. 1. B. fig. 16, 17. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 282. 


Sp. Ch.—Elliptical, proportion of width to length about 85 to 100, convex below or externally, concave 
above or internally ; interior smooth, or marked with faint concentric wrinkles; exterior rugged with coarse 
concentric undulations, and its entire surface marked with sharp, sub-alternate, thread-like strice, five or six 
in one line ; some of which rise at regular intervals into short, very thick, sub-angular, radiating ridges inter- 
rupted by the concentric wrinkles and not regularly resumed. Average length one inch. 

The sharp alternately large and small striee, and the short irregular interrupted ridges or elongate 
tubercles produced by the irregular prominence of some of the ridges, distinguish this species readily from 
the others. ‘Two of the specimens are of great interest, one shewing the attachment of the base half round 
a bit, apparently, of an Orthoceratite; the other shewing, for the first time, the thickness of the substance 
to be about one sixth of a line, and shewing the unradiated inner concave surface, and the impression of 
a part of the peculiarly radiated exterior. 

Position and Locality—Rare in the green micaceous quartzite (Upper Ludlow) of Spital, Kendal, 
Westmoreland. 

Explanation of Figures—P|. 1. B. fig. 16. Natural size, from the Upper Ludlow rock of Kendal, 
shewing the attachment of the base, and peculiar interrupted markings.—Fig. 16a. Do. Portion of surface 
magnified two diameters.—Fig. 17. Do. Portion of specimen shewing the upper concave, concentrically 
wrinkled, surface, and at the upper corner a portion broken away, leaving the impression of the radiated 


exterior on the supporting matrix. 
, 
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4th Class, POLYZOA. 


The Polyzoa of Thompson of Cork form a peculiar class of Fadiata, subsequently named Bryozoa, 
by Ehrenberg, from their moss-like growth, and Ciliobrachiata by Farre, from their tentacles (unlike those 
of other polyps) being covered with vibratile cilia; they are of far higher organization than the Zoophyta, 
with which they were long confounded, although individually they are all very much more minute; by their 
aggregation, however, they form delicate but moderately large coralla. Each individual is contained in a 
long cylindrical, or short oblong or ovate cell, never divided by transverse, nor radiating, lamellae, composed of 
the more or less hardened outer integument of the animal; the upper portion, or that near the aperture, 
always remaining flexible and continuous with the neck of the inhabitant, and being inverted with it when 
it contracts within the cell. The mouth is at the anterior end, surrounded by about twelve long tubular 
stiff tentacula, covered with vibratile cilia, causing a perpetual current of water. The mouth selects the 
proper particles of food brought by the inner current, and passes them to a contractile pharynx, leading 
to a large cesophagus, ending in a muscular gizzard, in which the food is comminuted before passing into 
an elongate stomach studded with brown hepatic glands; a very straight intestine extends from the stomach 
to the anus, which is near the mouth at the base of the tentacles. This complexity of the digestive 
system induces many modern naturalists to remove the Polyzoa from the Radiata to the Mollusca, placing them 
next the Zunicata. Respiration is usually referred to the ciliated arms. No distinct circulation, nor nervous 
system, has yet been recognised, but the muscular system is fibrous and well developed; one set of muscles 
for retracting the creature within its cell arises from the inner wall, and is inserted into the base of the 
tentacles ; another set arises from the bottom of the cell and is inserted into the stomach; other shorter 
fasciculi retract the soft edge of the cell by extending from it to the inner edge of the hard portion. 
The animal is protruded by the action of a few circular muscular fasciculi compressing the fluid parts. 
Reproduction is both by buds and ciliated free locomotive gemmules, neither of which originate from any 
special organ, but are developed from the parietes of the cell; the former from the outer, the latter from 
the inner surface. The gemmules becoming free are developed in the cavity between the cell and the 
body of the polyp, which they kill by their growth, finally escaping through the aperture. 

This class is divided into the following families:—1, Kscharide ; 2, Tubuliporide ; 3, Myriaporide ; 
4, Asterodiscide ; 5, Halcyonellide. 


Ist Family. ESCHARID. 


Polypidom free or encrusting, never rooted by a calcareous mass; substance stony or crustaceous, 
seldom flexible; cells shallow, oblong, or ovate, often provided with an operculum, capable of being 
closed by special muscles. 

Genera :—l, Eschara; 2, Escharina; 3, Berenicea; 4, Ptilodictya; 5, Escharites; 6, Escharoides ; 
7, Melicerita; 8, Tilesia; 9, Membranipora; 10, Flustra; 11, Discopora; 12, Ocellaria; 13, Cellepora ; 
14, Apsendesia; 15, Cellaria; 16, Vineularia; 17, Intricaria, &e. 


Genus. BERENICEA (Zam.) 


Gen. Ohar,—Corallum encrusting foreign bodies, composed of a very thin, calcareous, foliaceous base, 
bearing numerous ovate, distinctly separated cells, not piled; aperture round near the broad anterior end ; 
cells disposed in an obscurely radiated arrangement. 

The cells resemble Cellepora, but are not piled; they also resemble, in some measure, the cells of 
Stictopora (Ptilodictya) but are parasitic and confined to one side; they differ from Discopora by each 
cell being separated by a small space from its neighbour. 
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BERENICEA HETEROGYRA (M‘Coy). Pl. 1. C. fig. 17. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 286. 


Sp. Ch.—Parasitic, often on Orthoceratites, covering spaces of upwards of two inches square; cells 
disposed in circular groups of irregularly radiating, or divaricating fan-shaped lines, ten or eleven occupying 
the space of one line (measured across their length), and about three in the same space in the direction of 
their length; each cell slightly more than the third of a line long, very narrow, fusiform, about four times 
longer than wide, and separated by a space, varying from their greatest width to less than one half their 
width, or nearly in contact; upper convex surface of each cell with four or five large tubercles when 
well preserved. 

This remarkable species is almost invisible to the naked eye, but occurs forming patches of considerable 
size; the small size of the cells, and their very elongate slender form, distinguish it from the B. irregu- 
laris of Lonsdale. 

Position and Locality—Coniston limestone of Coniston Water-Head, Lancashire. 

Explanation of Figures.—P|. 1. C. fig. 17. From the Coniston limestone of Coniston, natural size, 
parasitic on an Orthoceratite—Fig. 17a. Portion of Do. magnified six diameters—Fig. 175. A few of 
the cells of Do. magnified fourteen diameters, shewing the terminal aperture and the granulation on the 
outer wall. 


Genus. PTILODICTYA (Lonsd.) 1839 as here redefined. 
< Stictopora (Hall, 1847). 


Gen. Char.—Corallum thin, calcareous, foliaceous, or branching dichotomously, branches sometimes 
coalescing ; a thin laminar, flattened, concentrically wrinkled central axis, set with oblique short subtubular 
or ovate cells on both sides, with prominent oval mouths nearly as large as the cells within; branches 
often flattened, with the margin solid, sharp-edged, striated and without cells; the boundary ridges of the 
cells square or rhomboidal. 

Mr Hall believes that the cells are only simply tubular, not utricular or contracted at base as in 
Cellepora, Membranipora, &e. 1 have, however, clearly determined them in our British examples to be 
so; yet I think the genus is undoubtedly distinct from both those recent genera—from the first by the 
cells not being piled, and from the second by the cells being calcified in every part, instead of the anterior 
wall being mere membrane. I have ascertained that the flat surface of most specimens of Ptilodictya 
is owing to a splitting of the coral parallel with the flat central axis, which I have traced in several 
specimens of Lonsdale’s type species, presenting the exact appearance of that in the Stictopora of Hall. 
I also find a perfect generic identity in the form, structure, and disposition of the cells; the latter genus 
must therefore be united to the former under the old name, which, however, is very inappropriate to all 
but the first described species. Mr Hall’s name might perhaps be used as a subgenus for the polymorphous 
species. 


Pritopicrya (Stictopora) acuta (Hall. Sp.) 
Syn. and Ref.—Stictopora? acuta (Hal. Pal. N. Y. t. 26. f. 3.) 


Sp. Ch.—Corallum forming flat, thin, linear expansions, about one and half lines wide ; dichotomously 
branching at an angle of about 50°, the branches almost as wide as the main stem; from seven to ten 
alternating longitudinal rows of small ovate cells, apparently arranged in lines extending from the centre 
very obliquely upwards and outwards, or abruptly curving outwards at the sides ; lateral edges with a narrow, 
sharp, apparently solid margin, smooth or with oblique striee, corresponding to the direction of the lines of 
cells; mouths of the cells in each row four in one line. 
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This coral seems to agree exactly with the American ones from the shaly beds of the Trenton lime- 
stone. I can find no trace of axis any more than Mr Hall. 

Position and Locality—Common in the shales of Llansantfraid, Glyn Ceiriog, Denbighshire ; appa- 
rently a dwarf variety (five cells in one line), % Var. minor, occurs in the schists, Llechwedd, Llwyd. 


Pritopictya (Stictopora) costELLATA (M‘Coy). Pl. 1. C. fig. 15. 


Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 287. 


Sp. Ch.—Corallum frequently dichotomising at an acute angle ; average width about one and half lines; 
sides gently convex; section acutely elliptical; edges acute with a rather broad lateral margin, with a 
minutely granular non-celluliferous surface, each surface averaging from seven to ten rows of longitudinally 
oblong, or nearly oval cells, arranged in alternating longitudinal lines (six to eight rows in the space of 
one line, about four or five cells in the same space in each row) ; cells about a third longer than wide, and 
half their length between the rows, and about half their width between the cells of each row, giving the 
casts the appearance of being regularly marked with longitudinal sulci; intercellular spaces very minutely 
granulose. 

The suleated appearance of the cast and the linear arrangement of the cells easily distinguish 
this species from the Ptilodictya (Stictopora) acuta (Hall. Sp.) By grinding down a fragment I have 
ascertained with certainty, the presence of the flat internal axis, which is, however, of great delicacy, and 
not to be seen in the shale or sandstone specimens. 

Position and Locality—Not uncommon in the slates of Llansantfraid, Glyn Ceiriog, Denbighshire ; 
calcareous schists of Mathyrafal, S. of Meifod, Montgomeryshire ; and limestone of Girvan, Ayrshire. 

Explanation of Figures—P\. 1. C. fig. 15. Branch natural size, from the slates of Llansantfraid.— 
Fig. 15a. Section of ditto magnified eight diameters, shewing the thick flattened axis or plate on which 
the two rows of cells rest.—Fig. 154. Ditto. Portion of surface of cast magnified six diameters, shewing 
the granular non-celluliferous margin, and the linear disposition of the lengthened cells. 


Prinopictya (Séictopora) EXPLANATA (M‘Coy). Pl. 1. C. fig. 16. 
Ref —M Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 286. 


Sp. Ch.—Corallum forming large, funnel-shaped, foliaceous flexible expansions, upwards of three or four 
inches long, and upwards of two inches wide; axis semi-membranous, very thin, marked with small close 
concentric or forward-curved undulating wrinkles; tube-cells pyriform, oblique, three or four times longer 
than wide, narrowed posteriorly, anterior ends of the adjacent cells convex rhomboidal with a round per- 
foration nearest the anterior edge; cells separated by depressed lines which (when finely preserved) shew 
one or two alternating rows of small cellules; about seven or eight cells in a space of two lines. 

The broad foliaceous expansions of this species readily distinguish it from any of those described by Mr 
Hall, as well as the very narrow depressed spaces between the cells on the surface and the broad rhom- 
boidal, convex, portion of the cells surrounding the aperture. Finely preserved casts of the surface shew 
the strong granules on the ridges, corresponding to the intercellular depressions of the true surface. Old 
specimens often shew a few thick irregular branching ridges on the surface as in Newropora. One young 
specimen is flat and oval, like the base of Say’s Mavosites (Stenopora) Lycoperdon, with which it might 
be confounded if the posterior tapering of the cell-tubes was not noticed ; others are more elongate, conical, 
and the greater number of specimens are irregularly undulated films, parts of large expansions. The large 
expanded undulated and wrinkled axis, when the cells are rubbed off, resemble pieces of Stromatopora ; 
a careful search will however usually shew some remaining cells, or by rubbing through the thin axis, some 
of the cells of the under side will be brought into view, when their comparatively great size, and oblique 
ovate form will identify them. 
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Position and Locality—Very common in the slates of Mynydd, Fron Frys; five miles W. of Chirk, 
Glyn Ceiriog ; Llansantfraid, Glyn Ceiriog, Denbighshire; Llanfyllin, Montgomeryshire ; Blain y Cwn, W. 
of Nantyre, Glyn Ceiriog; Cyrn y Brain, W. of Wrexham, Denbighshire ; Coniston limestone of Coniston, 
Lancashire; limestone of Mathyrafal, S. of Meifod, Montgomeryshire; schists, N. end of Pen y Craig, 
above Glyn Llangynyw, Montgomeryshire. 

Explanation of Figwres—P\. 1. C. fig. 16. Portion of one of the thin undulating foliaceous expansions, 
shewing the thin wrinkled central plate or axis, with the cells sticking on in some places; natural size, 
from the slates of Llansantfraid—Fig. 16a. Portion of ditto, magnified six diameters, shewing the cast 
of the cells, each with its terminal aperture, and attached by its posterior narrow end to the thin undulated 
mesial plate —Fig. 164. Cast of portion of surface magnified twelve diameters, shewing the round apertures 
of the cells, in the middle of the rhomboidal outer wall, with the granular impressions of the interstitial 
pitting ; from Coniston. 


Pritopicrya (Stictopora) FucOIDES (A/*Coy). PI. 1. C. fig. 14. 
Ref.—MCoy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 288. 


Sp. Ch.—Corallum forming very thin, flat, sub-membranous, foliaceous, linear expansions, averaging one 
and half to two lines wide, frequently dichotomising at an acute angle; branches very rarely, but occa- 
sionally anastomosing ; cells extremely small (eight in the space of one line) about eighteen rows in the 
width of the frond, very close, quincuncially arranged, without perceptible linear disposition ; internal axis 
smooth, nearly membranous. 

The extreme minuteness, number, and close disposition of the cells easily distinguish this species from 
the P. acuta, or costulata, and often give a resemblance to some fucoid. 

Position and Locality—Not uncommon in the schists of Llansantfraid, Glyn Ceiriog, Denbighshire ; 
schists of Gelli Grin, Bala, Merionethshire ; and schists of Corwen, Merionethshire. 

Explanation of Figures —PI\. 1. ©. fig. 14, From the schists of Llansantfraid—Fig. 14. Portion 
of ditto magnified twelve diameters. 


PTILODICTYA LANCEOLATA (Gold. Sp.) 


Ref. and Syn—Flustra lanceolata (Gold.) Pet. Germ. t. 37. f. 2. Sil. Syst. t. 15. f. 11. Ptilodictya 
sublanceolata (D’Orb.) Prod. p. 44. 


Sp. Ch.—Corallum forming a simple compressed, slightly curved, nearly parallel-sided or linear expan- 
sion, from an inch long, with a width of one and half lines, to upwards of five inches long with a breadth 
of five lines; two broad faces slightly convex, but specimens often splitting parallel with the flat central 
axis; edges acute ;- both surfaces marked with longitudinal, parallel, very slender ridges (averaging nine in 
one line), eight or ten in the middle, closer, and more prominent than the rest, crossed by transverse promi- 
nent strize (about six in one line) which are nearly horizontal for a narrow space in the middle, but 
incline upwards and outwards at the sides, at an angle of about 70°, the included oblong and rhomboidal 
spaces containing each an elongate ovate cell, placed longitudinally to form a few small longitudinal rows 
in the middle, and diagonally at the sides to form rows extending obliquely upwards and outwards; axis 
thin marked along the middle with strong arched undulations, the convexity towards the apex; the margins 
nearly smooth or marked with obscure longitudinal and oblique striz. 

I have clearly ascertained the existence of a central axis as above described in this species, and most 
specimens are actually split parallel to this axis, thin irregular films of which usually adhere to the flat 
surface; by examining the matrix towards the edge, the two rows of cells, one above and one below this 
central plate, may usually be found. 

Position and Locality—Not uncommon in the limestone of Clungunford, Shropshire ; limestone of Pen 
y Craig, above Glyn, Llangynyw, Montgomeryshire ; Aymestry limestone of Aymestry, Herefordshire. 
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3rd Family. MYRIAPORID. 


Corallum always strongly fixed at base by a root-like calcareous expansion (distinguishing them from 
the Escharide) ; cells short, oval, never prolonged into tubes (separating them from the Zwhuliporide). 
Genera :—1, Retepora; 2, Glauconome ; 3, Fenestella ; 4, Synocladia, &e. 


Genus. RETEPORA (Lam. restricted by Blain.) 
= Elasmopora (King). 


Gen. Char.—Corallum forming a fan-shaped, or irregularly cup-shaped, expanded net-work, composed of 
frequently anastomosing interstices, leaving subregular, ovate quincuncially arranged fenestrules; upper or 
inner surface closely set with several rows of small, close, uniformly-arranged, oval cell-mouths (on the 
dissepiments as well as on the interstices), the cells oblique to the surface; outer surface with dense, 
minutely granulose striz. 

The absence of distinct nonporiferous dissepiments separates this from Polypora (M°Coy), the same 
character and the numerous rows of cells separate it from /enestella, as well as (according to Lonsdale) the 
want of a layer of vertical tubuli to the nonporiferous face. 


Retepora Histnceri (M/'Coy). Pl. 1. C. fig. 18. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. 

Sp. Ch.—Corallum forming irregular fan-shaped expansions ; interstices about one-third of a line wide ; 
dissepiments narrower than the interstices; fenestrules ovate, slightly angulated about two-thirds of a line 
long and half a line wide (five interstices in the space of two lines), cells very small, from four to seven 
rows on the interstices, generally about three on the dissepiments, internally forming short ovate cells about 
a third longer than wide; obverse very minutely granular. 

As it is scarcely possible ever to determine Hisinger’s Retepora reticulata with certainty, (as he gives 
no information relative to the pores), there could be no objection to applying that name to the present 
species, which agrees with his figure as far as it goes, were it not that Mr Lonsdale has already applied 
it to a very similar coral, which he however places in the genus /enestella, and figures with only the two 
rows of pores usual in that genus. 

Position and Locality—Very abundant in the slates of Cefn Coedog ; Cyrn y Brain, W. of Wrexham, 
Denbighshire; Blain y Cwm, W. of Nantyre, Glyn Ceiriog, Denbighshire ; slates of Mynydd, Fron Frys, 
five miles W. of Chirk, Glyn Ceiriog; and in the Coniston limestone of Coniston Water-Head, Lancashire. 

Explanation of Figures—PI. 1. C. fig. 18. Natural size from Coniston limestone, of Coniston Water- 
Head.—Fig. 18a. Cast of portion of ditto, magnified seven diameters, shewing the casts of the numerous 
cells left by the decomposing corals. ‘ 


> 


Genus. GLAUCONOME (Gold. as restricted by Lonsd.) 
= Penniretepora (D’Orb.) Prod. = Acanthocladia (King). 


Gen. Char.—Corallum of a narrow central stem, with numerous pinnules or lateral branches unconnected 
with each other; both stems and branches have two rows of cells on one face which is usually carinated 
between them; in some species a row of small cells on the keel; opposite face striated. 

In decomposing specimens the cells are seen to be short, ovate, or pyriform vesicles, arranged in rows 
obliquely under their external openings on the surface. As Mr Lonsdale has very properly restricted 
Goldfuss’s generic name to the present corals, restoring Goldfuss’s simple species to Vincularia (Defr.) 
I do not see the necessity for the new names more recently proposed. 
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GLAUCONOME DISTICHA (old.) 


Ref. and Syn.—Gold. Pet. Germ. t. 65. f. 15. Lonsd. Sil. Syst. t. 15. f. 12. (branches too irregular) 
= Penniretepora Lonsdalei D’Orb. Prod. p. 45. 


Sp. Ch.—Tripinnate, all the ramifications coming off at angles varying (in the same specimen) from 
50° to 60°, and varying (in short distances) from opposite to alternate ; primary branches slightly more 
than half a line wide, giving off three lateral branches in the space of two lines; secondary branches half a 
line wide, upwards of an inch and half long, giving off three lateral branches in the space of two lines; 
ternary branches upwards of half an inch long, about one-third of a line wide, giving off nearly four lateral 
branches in the space of two lines; all the branches slightly convex and marked with minute granulose 
longitudinal strize on one face, obtusely keeled on the other, with a row of large oblong, thick-edged pores 
on each side, about one-third longer than wide, occupying the width of the face, and their ends in contact, 
three pores in the space between each pair of lateral branches; a row of very small cell-pores on the 
medial keel. 

The figure of Goldfuss, above quoted, does not exactly agree in the distance of the ramuli with specimens 
I have seen labelled by himself, from Dudley, nor with any other I have seen; but as he quotes his species 
both from Dudley and the Eifel, I think, if even he has confounded two species, that it is to this well- 
known one we ought to retain the name, first, because the authentic specimens I have examined were 
from the former locality, and identical with the fossil before us; second, the second Devonian species, if 
such really exists, has not been separately recognised. 

Although the specimens in the schists seem more developed in size and number of the ramifications 
than the fragments usually seen in the Wenlock limestone, still the proportions, when taken by delicate 
instruments with every care, leave the impression on my mind that it is impossible to separate them spe- 
cifically. The small third row of cells on the keel can in general only be detected with difficulty by a 
good lens, and their apparent absence in ordinary cases is not to be depended on. 

Position and Locality——Very abundant and of luxuriant growth in the slates of Llansantfraid, Glyn 
Ceiriog, Denbighshire; Blain y Cwm, W. of Nantyre, Glyn Ceiriog; Llanfyllin, Montgomeryshire; Wenlock 
limestone, Dudley, Staffordshire. 


Genus. FENESTELLA (Miller, MSS. as given by Lonsdale.) 
> Fenestrellina VOrb.; > Reteporina VOrb. 

Gen. Char.—Polypidom calcareous, cellular, forming a conical or fan-shaped expansion, of radiating 
branches (interstices) connected by transverse dissepiments; exterior surface of branches rounded, covered 
by a dense minutely porous layer; inner surface with a keel along the middle, separating two rows of 
mouths of short tubular cells, which extend a variable length obliquely downwards and inwards into the 
interior of the branch; dissepiments usually without cells; a small row of cells occasionally on the 
mesial keel; the non-celluliferous side formed internally of a layer of vertical capillary tubules. 

Allied to Tubulipora rather than to Gorgonia, with which it is often confounded, though that genus 
has a solid axis and the cells scattered in an external granular crust: etepora differs by having the 
net-work of anastomosing branches with simple impressed cells, no dissepiments, and a solid interior. 
M. dOrbigny (Prod. p. 153) proposes the name Fenestrellina for those with a row of small distant pores 
on the keel, separating the two main rows of cell-mouths, and Reteporina (Prod. p. 101) for those in 
which the two rows of cells are not separated by a keel. 


FENESTELLA MILLER (Lonsd.) 
Ref.—Lonsd. Sil. Syst. t. 15. f. 17. 


Sp. Ch.—Corallum forming undulated fan-shaped expansions, two or three inches long; interstices 
slender, about five or six in the space of two lines, usually bifurcating at distances of about two to three 


H 
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lines; dissepiments thin, averaging two lines apart; fenestrules oblong, usually five or six times longer 
than wide; pores round, alternating or inosculating, prominent, deeply indenting the edges of the thin 
interstices, about twelve to the length of a fenestrule. 

Position and Locality—Not uncommon in the slates of Blain y Cwm, W. of Nantyre, Glyn Ceiriog ; 
Cefn Coedog; and Llansantfraid, Glyn Ceiriog, Denbighshire. 


FENESTELLA PATULA (M°Coy). Pl. 1. C. fig. 20. 
Ref —M‘Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 288. 


Sp. Ch.—Corallum forming small semicircular expansions, about half an inch in diameter; interstices 
broad, strongly carinate, slightly flexuous, and dichotomising very frequently (usually at rather less than 
every line in height) about seven in the space of two lines; fenestrules about one-third wider than the 
interstices, of very irregular shape, but nearly equal in length; dissepiments strong, about half a line apart ; 
pores large, very prominent (about three or four to the length of an interstice). 

This species is more nearly allied to the Retepora (Fenestella) antiqua of Goldfuss than the Silurian 
species referred to it by Lonsdale (/. subantiqua, D’Orb.) From the latter species it is easily distinguished 
by its thick, widely divaricating, and frequently branched interstices, the irregular shape of the fenestrules, 
and the much fewer and more prominent pores. 

Position and Locality-Not uncommon in the Wenlock limestone of Dudley, Staffordshire. 

Explanation of Figures.—P\. 1. C. fig. 20. Natural size, from Dudley.—Fig. 20. Portion of ditto, 
magnified twelve diameters. 


FENESTELLA RIGIDULA (A/‘Coy). PI. 1. C. fig. 19. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 288. 


Sp. Ch.—Corallum formed of very slender, ridged, ‘straight interstices, branching seldom (at distances 
of about every two lines), several interstices often branching at the same height, at a very acute angle, 
about ten interstices in the space of two lines; mesial keel very strong, with two close rows of small 
alternating pores; fenestrules very regular in size and shape, quadrangular, about one-third longer than 
wide, their width about equalling that of the interstice, usually three large thick-edged pores to the length 
of a fenestrule, and one larger at the end of each dissepiment. 

In size, mode of branching, and rigid straightness of the interstices, this is not unlike the /. swé- 
antiqua, but is distinguished by its closer dissepiments, forming shorter fenestrules and its much fewer 
and larger pores. I suspect, from some specimens I have seen, that it is possible some of the figures 
given by Lonsdale in the Silurian System, as the Fenestella prisca (Gold. Sp.) may he coarse, inaccurate 
representations of this species. If this should even prove so, the name I propose should be retained, 
as it has no affinity with the large Devonian coral of Goldfuss. 

Position and Locality —Not uncommon in the Wenlock limestone of Dudley, Staffordshire. 

Explanation of Figures —P\. 1. C. fig. 19. Natural size from Dudley.—Fig.19@. Portion of ditto, 
magnified thirty diameters. , 


FENESTELLA SUBANTIQUA (d’Orb.) 
Ref. and Syn—d Orb. Prod. p. 44. = Fenestella antiqua Lonsd. Sil. Syst. t. 15. f. 16. (not of Goldfuss). 


Sp. Ch.—Corallum formed of very slender, straight interstices, seven or eight in two lines, seldom ~ 
bifureating ; dissepiments rather thick, very regularly placed at about half a line apart; fenestrules rect- 
angular, oblong, about three times longer than wide, rather more than double the width of the interstices ; 
pores small, with thickened prominent edges their own diameter apart, six or seven to the length of 
a fenestrule. 

Mr Lonsdale has identified this species with Retepora antiqua of Goldfuss, which species does not 
probably occur in Silurian strata, and the figure of the Hifel specimen in the Petrefacta Germaniz, represents 
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a coral greatly larger (or with more interstices in a given space) than the present species, and having on 
the average much fewer cells to the length of a fenestrule; the present species has had the above new name 
applied to it by M. dOrbigny. The magnified figure in the Silurian System has the interstices too 
thick in proportion to the size of the fenestrules. 

Position and Locality.—Rare in the schists of Mathyrafal, S. of Meiford, Montgomeryshire, and 
Llansantfraid, Glyn Ceiriog, Denbighshire. 


6th Class, ECHINODERMATA. 


= Nematoneuwra (Owen.) 


The Echinodermata is the first class in ascending order in which a nervous system has been detected. 
It exists in them in the form of distinct threads (whence the name Nematoneuwra) without - ganglia 
or centres of perception; the most distinct thread round the cesophagus. The Zoophyta have no blood- 
vessels, but a distinct arterial and venous system is present in all the Hehinodermata. Respiration is per- 
formed apparently by the peritoneal surfaces of the interior as well as by the exterior membranes, which 
are covered with cilia to excite the necessary currents; in addition, the Asteriade, Echinidw, Holothurie, 
have pinnate vascular branchize round the mouth, and a peculiar aquiferous system which is apparently the 
most efficient, and is formed by two rows of large vesicles running along the ambulacra, covered with a 
dense vascular plexus of minute blood-vessels, which erate their contents by contact with the sea-water 
with which they are filled; these vesicles give off each two little tubes, which perforate the integument by 
separate openings, and immediately unite to form a long tube, with a terminal disk, to which, from its 
office in locomotion, the term “sucker,” has been applied; these suckers are provided with circular and 
longitudinal muscular fibres, by the contraction of the first of which on the fluid contents of the vesicle the 
tube is extended, and by the action of the others it is retracted and the terminal disk caused to adhere. 
Some of the Echinodermata are soft and smooth, while others are covered with a hard calcareous crust, 
but as they never moult, like crustacea, it is necessarily composed of a number of polygonal pieces, which 
are secreted by the membranes which envelope them and pass between their edges, where the principal 
additions are made as the animal grows larger. Digestion is always performed in a distinctly-walled cavity. 

Previous to the researches of Agassiz, the Hchinodermata were usually considered perfectly radiated 
animals, without a trace of that symmetrical disposition of the parts observable in higher animals; he 
noticed, however, that in Spatangus, there was a flattened ventral disk below, with the mouth near one 
end which was therefore the anterior, the anus at the opposite end defining the posterior extremity, 
and therefore the right and left sides, the general form being elongated in the direction of the length ; 
the whole being perfectly bipartite and symmetrical; of the five ambulacra, one was observed to go directly 
to the mouth, therefore called the anterior, the other two pairs being lateral, leaving one interambulacral 
space (opposite the anterior ambulacrum) at the posterior end, in which the anal opening was situated, 
and which was terminated superiorly by the peculiar large odd, or fifth, porous plate, connected with 
the sand canal, while the four lateral interambulacra were terminated by the ordinary small genital plates ; 
by the coincidence between the position of this fifth plate and the anal opening, whenever the latter 
was excentric, a clue was obtained whereby to recognize the posterior interambulacral space, no matter 
how the position of the alimentary openings was varied—in Ga/erites the mouth was observed to be in 
the middle of the ventral disk, but the anus was still at the posterior margin, and defined the symme- 
trical position of all the rest of the parts; finally, in Hchinus, &c., where the form was spheroidal, without 
perceptible elongation in the direction of the length, and the two alimentary openings were precisely central, 
one in the middle of the ventral aspect, the other vertically over it in the middle of the dorsal, the position 
of the odd porous ovarian plate, determined with certainty as before the posterior interambulacral space, and 


consequently the symmetrical disposition of the remainder of the creature. In the same way the position 
H2 
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of the madreporiform tubercle of the Starfishes defined their posterior interambulacral space, and the oppo- 
site ray, like the opposite ambulacrum of the Echinidan, becomes the anterior one. 

Divided into the orders:—1, Crinoidea ; 2, Blastoidea; 3, Ophiure ; 4, Asteriw; 5, Perischoechinide ; 
6, Echinide ; 7, Holothurie ; 8, Sipunculide ; 9, Cystidea. The 7th and 8th being naked and soft, are not 
known in the fossil state, the former in other respects resemble the Hchinidw, the latter so far resemble worms 
externally as to be so classed by Agassiz. 


Ist Ord. CRINOIDEA. 


Viscera enclosed in a cup of numerous polygonal, calcareous plates; mouth surrounded by five solid, 
prehensile, branching rays, set on the inner side with jointed fimbriated tentacles ; attached to foreign bodies 
either permanently or in the young state, from the middle of the back by a long flexible jointed column, 
perforated by an alimentary canal, and often furnished on the sides with slender pointed “auxiliary side- 
arms” of numerous joints, to aid occasionally in securely anchoring the stem. 

To avoid the discrepancies which exist between the opinions of Miller, Phillips, Austin, &c., as to which 
plates of the cup should in all cases bear the distinctive terms, Pe/vis, 1st and 2nd costals, &c., proposed 
by Miller, and used even by himself in a different sense in different genera, I would propose the following 
system of nomenclature for the plates, which is applicable to the most complex as well as to the most simple 
cups, and will enable us to particularize any individual plate for description (which cannot be done accord- 
ing to the methods employed by MM. Agassiz and D’Orbigny, who define their genera simply by enumerating 
the number of rows of plates forming the cup, and without giving any greater importance to the normal regular 
lines, than to the irregular intercalated ones). In reviewing the whole class Hehinodermata, we must be struck 
with one of the most persistent characters of the group, namely, the disposition of the organs of prehension 
or locomotion in five rays round the mouth—this is without exception in the higher groups, as the Hchinide ; 
in the lower Asteriw they are occasionally more numerous; in the lower Ophiure they again resume the 
typical number, and the prehensile arms of the Crinoids, are with very few exceptions, five in number at their 
origin. Taking this as a starting point, we may call the co/wmn and its appendages, and the first row of 
plates resting immediately on it, forming the pelvis, by the old names of Miller. The five plates usually 
found resting on the pelvis, I propose to call lst primary radial plates, as they are the first of the vertical 
rows which form, or originate, the rays; on the upper edge of each of these rests the 2nd, and vertically 
over that, the 3rd, &c., primary radial plates, as far as the first cuneiform or pointed joint, the number 
varying with the genus without, on this system, occasioning any ambiguities, each individual plate of the series 
being only distinguished by a numeral. The last or cuneiform joint, originates a double set of plates, or 
branches, and these I propose calling the secondary radials as far as their last or cuneiform joint, distin- 
guishing each individual, as before, by a numeral, commencing from the base. The succeeding branches 
are unimportant, never forming part of the cup, and do not require particular names. When (as in Acti- 
nocrinus) six joints rest on the pelvis, only five of them originate vertical rows going to the rays, and I 
propose to call the intercalated plate Ist interradial ; the two plates resting on its pointed summit I would call 
2nd interradials, as well as the plates at the same level in the other four spaces between the primary radial 
rows; the plates resting on the 2nd interradials I would call 8rd interradials, and so on without limit. 
The rows of interradial plates alternate with those below and above them, and never form vertical con- 
tinuous lines like the radials. To give an example of the superior precision and simplicity of this notation, 
we may take two well-known genera—Platycrinus and Actinocrinus: the first has a very simple cup of one 
row of plates, the other has a very complex cup of numerous rows. In Platycrinus the five plates resting 
on the pelvis are named scapule by Miller and most succeeding writers, and the five rows resting vertically 
on them as far as the first cuneiform joint, he terms arms; the two rows of plates going from each first 
cuneiform joint, he calls hands. In Actinocrinus, however, he calls the six plates, resting on the pelvis, 
Ast costals, although one of them is abnormal, and the other five are precisely the same plates which in Pla- 
tycrinus he called scapule ; the next row he calls 2nd costals, although identical with those called arm-joints ; 
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in Platycrinus and the next, or cuneiform plate, he here calls scapula, although having nothing in common 
with the plates so called in the former genus (agreeing rather with its last or cuneiform arm-joint), and 
so of the succeeding plates; the same confusion exists among succeeding writers to as great an extent, 
and in various genera. According to the plan here proposed, the scapulw in the one case, and true Ist 
costal in the other, would equally be called Ist primary radial, and the irregular one of Actinocrinus, the 
Ist interradial, and the 1st cuneiform arm-joint in one, and the scapula in the other, would be designated 
by its number, as the cuneiform or last of the primary radial plates in each case. The cup should, in the 
descriptions, be defined as composed of so many rows of each series (each series being supposed to terminate 
at a pointed, or cuneiform, joint) and so many rows of inter-radials, the proper numerals being prefixed 


to each. 


Genus. TAXOCRINUS (Pihill.) 
= Isocrinus (Phill. not of V. Meyer) = Cladocrinus (Aust. not Agassiz). 


Gen. Char—Column and alimentary canal round or pentagonal, cup formed of pelvis, Ist and 2nd 
primary radials and five Ist interradials; pelvis of five pentagonal pieces, alternating above which, are five 
large pentagonal (or slightly heptagonal) Ist primary radials (or scapul@) ; remainder of the primary radials, 
nearly equalling the first in width; five hexagonal interradial plates intervene between the second primary 
radials, resting on the upper lateral edges of the 1st ditto. 

The interradial plates and the separation of the primary radial rows seem to separate this genus 
from Ichthyocrinus. 


Taxocrinus? Orpiantt (M*Coy). Pl. 1. D. fig. 1. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 289. 


Sp. Ch.—Column cylindrical, about two lines in diameter at an inch from the pelvis, and not varying 
materially in character within two inches from the pelvis; joints finely granulated, uniformly two in the 
space of one line; pentagonal pelvic plates one line high, alternating with which are the pentagonal or 
obscurely heptagonal 1st primary radial joints, (or scapulze) nearly one and one-third lines long; arms of 
two quadrangular and one cuneiform (2nd, 8rd, and 4th primary radial) joints, each one line long, and one 
and a third lines wide, the latter giving off two rows of secondary radials, (or hands) of five joints, the 
last being cuneiform, and giving origin to two fingers; from pelvis to end of fingers one inch three lines. 

I have not distinctly made out the interradial plates, but as there seems a notch between the upper 
adjacent edges of the first primary radials or scapulze, I have little doubt they existed; besides their 
presence, the species is easily distinguished from the Jchthyocrinus pyriformis (Phill. Sp.) by the greater 
number of joints in the arms and hands, and the much thicker column, and the nearly unvarying 
character of the joints, as they approach the pelvis. 

Position and Locality—In the “‘ Asterias” bed of the Upper Ludlow rock at High Thorns, Under- 
barrow, Kendal, Westmoreland. 

Explanation of Figures—P\. 1. D. fig. 1. Body, rays and part of column, natural size from High 


Thorns, Underbarrow. 
TAXOCRINUS TUBERCULATUS (Mill. Sp.) 


Ref. and Syn.—Cyathocrinus tuberculatus (Mill.) Crin. 


Sp. Ch.—Arms of two primary radial joints equalling the Ist ditto (or scapule) in size; hands of 
three secondary radial joints, fingers of five or six joints to the first cuneiform joint, from which they 
dichotomise once; all the plates coarsely tuberculated; colwmn round of thin joints near the pelvis, 
becoming thicker and alternately larger and smaller at a little distance; from pelvis to top of first cunei- 
form joint (at end of primary radials or arm) six lines, width of arm two lines, length of hand and 
fingers about one inch. 

Position and Locality—Common in the Wenlock limestone of Dudley, Staffordshire. 
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Genus. ICHTHYOCRINUS (Conrad.) 
Ref—Conrad. Journ. Acad. Phill. Vol. VIII. (Partly defined by D’Orb. Prod. Pal.) 


Gen. Char.—Column round; cup composed of pelvis and all the primary radials; pelvis small, of five 
pentagonal joints, the re-entering angles supporting five pentagonal first primary radials (scapule), on 
which rest five equally wide quadrate 2nd ditto; 3rd ditto pentagonal or cuneiform, supporting two rows 
of secondary radials (or hands) of four joints each, from which proceed two fingers, each dichotomising, 
of one row of tertiary radial joints. 

The absence of interradial plates separates this genus from Taxocrinus. Without the suggestion of 
M. d’Orbigy (see supra) the figure and description of Mr Conrad would not have been definite enough 
to establish this genus, I therefore take them in conjunction as authorities for it. 


ICHTHYOCRINUS PYRIFORMIS (Phill. Sp.). 


Ref. and Syn—Cyathocrinus pyriformis, Id. Silurian System t. 17. f. 6. 


Sp. Ch.-—Column round, joints of unequal thickness till near the pelvis, where the column slightly 
widens, and the upper twelve or thirteen joints become very thin and equal; pelvic pieces rather more 
than half a line high; 1st, 2nd, and 38rd primary radials (or scapule and two arm joints), each about a 
line long; secondary radial rows (or hands) two lines long, the owter finger of each hand three lines long, 
with eight joints before bifurcation; the inner finger two lines long, with five joints before the furcation, which 
only occurs once in either finger; width of all the primary radial joints about one line and a third each; 
width of column about one line at an inch from the pelvis; length from pelvis to end of rays one inch. 

Position and Locality—In the Asterias bed of the Upper Ludlow rock at Light Beck, Underbarrow, 
Kendal, Westmoreland. 


Genus. MARSUPIOCRINUS (Phill.) 


Gen. Char.—Column round, of nearly equal joints; cup formed of the pelvis, one primary, one 
secondary, two or three tertiary radials, and five Ist interradials; pelvis pentagonal, supporting five large 
hexagonal (or slightly octagonal) Ist primary radials (or scapule), each of which bears two large flattened 
oblique, polygonal secondary radials, having between them at base, on the truncated apex of the primary 
radial, a small pentagonal interbrachial plate; over each secondary radial (or arm plate) is a double series 
of three or four wedge-shaped tertiary radial plates, representing two flattened hands, the last joint of 
each of which gives origin to a very long tentaculated finger, each of a double row of jomts; one large 
hexagonal interradial plate between each pair of primary radials. 

The tentacule, suggested by Prof. Phillips to be absent, are, I find, very largely developed, and the 
column is certainly round. 

Marsupiocrinus caLatus (Phiil.) 
Ref.—Phill. Sil. Syst. t. 18. fig. 3. 

Sp. Ch.—Width of cup one inch four lines; length from base of fingers (last tertiary radial) to pelvis 
eight lines; length of fingers three inches; length of primary radials or scapule three and half lines; 
width seven lines; length of interradial plate four lines; plates of the cup marked with small irregularly 
radiating vermiform wrinkles. 

Position and Locality—Wenlock limestone, Dudley, Staffordshire. 


Genus. CROTALOCRINUS (Ausz?.) 
Ref—Austin, Ann. Nat. Hist. 1843, p. 198. 


Gen. Char.—Pelvis pentagonal, of five pentagonal plates, supporting one heptagonal and four large 
hexagonal primary radials (first costals), which alternate with the pelvic plates; resting on the truncated 
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apex of the heptagonal plate is a hexagonal interradial; above, and alternating with the primary radials, 
are five large pentagonal secondary radials (scapulee) completing the cup, on each of which rests a series 
of small pentagonal plates, supporting for the width of each plate a large number (? fifteen or sixteen), very 
slender long rays; column round, joints radiatingly striated ; alimentary canal pentapetalous. 

Messrs. Austin omit to notice the sixth or interradial plate in the second perisomic row, in their 
description. The genus differs from Cyathocrinus in the vast number of its rays. 


CroraLocrinus RuGOosuS (Jill. Sp.) 
Ref. and Syn.—Cyathocrinus rugosus (Mill.) Crin. 


Sp. Ch.—Length of body from pelvis to base of free rays eleven lines, greatest width (one-third below 
base of free rays) one inch two lines, length of fingers three inches five lines, width of hands rather less 
than a line, width of fingers about half a line, joints of rays a little longer than wide; length of pelvic 
plates three lines; width of columnar articulation six lines, length and width of primary radials seven and 
half lines ; plates marked with numerous radiating ridges about three in the space of a line, forming triangular 
patches; the centre of the plates sometimes obscurely tuberculated. 

Position and Locality —Not uncommon in the Wenlock limestone of Dudley, Staffordshire. 


Genus. ACTINOCRINUS (JMi7.) 


Gen. Char.—Column round, of alternately thinner and thicker joints, radiatingly striated from a round 
alimentary canal; pelvis hexagonal, of three pentagonal plates, supporting five hexagonal Ist primary radials 
(first costals), and one pentagonal interradial; on each Ist primary radial rests a hexagonal 2nd ditto 
(second costal), bearing the 3rd ditto (or scapule), from which proceed two rows of secondary radials or 
arms, of one or two flattened plates, laterally united to form part of the cup, giving origin as free rays 
to two hands of about four joints each, from which proceed several tentaculated fingers, composed of two 
rows of joints each; over the pentagonal Ist interradial, rest two hexagonal 2nd ditto (intercostals); 
alternating above each pair of primary radials, is one 2nd interradial; over the 2nd interradials rest three 
or more 8rd ditto (interscapular plates) blending gradually with the capital plates, which are often spinose ; 
mouth produced into a long tube; all the plates of the cup usually radiatingly ridged. 


ACTINOCRINUS PULCHER (Salt. W/SS.)* Pl. 1. D. fig. 3. 


Sp. Ch.—Length of cup from pelvis to 2nd secondary radial or arm-joint two lines, width at base 
of arms three lines, length of rays from 3rd primary radials (scapulz) to the tip of the fingers six and 
half lines; plates of the body conforming in number and shape to the generic type, but so strongly 
radiated, that they seem surrounded by a number of pits, corresponding to the number of their angles ; 
column near the pelvis one line in diameter, composed of circular, alternately thicker and thinner joints, 
every third or fifth larger than the others; at a foot from the pelvis the column is scarcely two lines 
in diameter, all the lower portion having the joints of nearly uniform thickness, each with an irregular 
circle of from eight to ten slender spine-like auxiliary side-arms three lines long; cuneiform secondary radials 
or arms supporting two rows of tertiary radials or hands about one and half lines long, each dividing 
into two fingers, the inner of which dichotomises again at about the same distance into two branches, 


* Mr Salter (now of the Geological Survey) undertook, some years ago, to engrave and write notices of Prof. 
Sedgwick’s Welsh and Westmoreland Fossils, but only a small portion of the task was ever achieved; such of the 
figures as were of use have been now transferred to stone (PI. 1. G.), and I have noted in the Explanations some 
little points requiring correction. I read over the notes, but made no farther use of them than to quote, with his name, 
&c., as above, such of his new species as seemed to me really new (giving, however, new descriptions), and I wished 
the MSS. to be printed entire to prevent misconceptions on this point; but, at the Author’s request, they have been 
returned to him for corrections, and will appear in an Appendix. 
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the outer of which continues simple, but the inner one branches again near its extremity; the outer finger 
of each hand continues simple for rather more than three lines, then branches once; all the fingers are 
densely tentaculated (of two rows of joints). 

Position and Locality—Numerous perfect specimens of this little species, with their rays and columns 
attached, are preserved on a thin slab of Upper Silurian flag from Nant-gwchwyd-uchaf, S. of Llangollen ; 
fragments of the remarkable column with the spine-like auxiliary processes in the Upper Ludlow quartzite 
of Shepherd’s Quarry, Kendal, Westmoreland. 

Explanation of Figures.—P1. 1. D. fig. 3. Part of large slab from near Llangollen, natural size, shewing 
three perfect cups with their rays, attached to their columns, and some portions of the older columns. 


Genus. PERIECHOCRINUS (Aust.) 
Ref. and Syn.—Austin, Ann. Nat. Hist. 1843, p. 203. = Geocrinus (D’Orb. 1847). 


Gen. Char.—Pelvis (of three plates) Ist and 2nd primary radial plates (costa/s) hexagonal; 38rd 
ditto (or scapula) pentagonal, supporting two nearly similar hexagonal, 1st secondary radial (arm) plates, 
each supporting a pentagonal 2nd ditto, from each of which proceed two rows of tertiary radials, that 
on the outer side ending in one very long simple finger, that on the inner side giving off two fingers, 
the outer one simple, the inner one soon dichotomising; all the fingers have two rows of joints, with 
long plumose tentacles; each of the five rows of primary, secondary, and tertiary radials (costals, scapule, 
and arm-plates) more prominent than the other plates of the cup (often keeled); none of the plates 
conspicuously radiated; above and between the two Ist secondary radials (arm-joints), is situated in each 
row one large hexagonal interbrachial plate, surmounted by two smaller, and so blending with the capital 
plates; the interradials are irregular, being apparently one hexagonal Ist interradial between the 2nd 
primary radials, surmounted by two or three 2nd interradials between the scapule, or 3rd primary 
radials, succeeded by more numerous polygonal plates, blending with those of the summit; co/wmn round, 
of alternately thicker and thinner joints. 

The remarkable characters of the secondary and tertiary radials or arm- and hand-plates being flattened 
and forming part of the walls of the cup, leaving only the fingers free, distinguish this complex crinoid 
from <Actinocrinus. The specimens I have examined are unfortunately crushed about the pelvis, so that 
I have doubts as to the propriety of separating Glyptocrinus of Hall from Periechocrinus ; the comparatively 
smooth plates in the latter, however, and the pelvic plates not being divided vertically under the middle 
of the Ist primary radial (or Ist costal), go to prove the correctness of the separation. 


PERIECHOCRINUS MONILIFORMIS (J/ill. Sp.) 


Ref. and Syn.—Actinocrinus moniliformis Mill. Crin. Id. Phill. Sil. Syst. t. 18. f. 4. = P. costatus 
Aust. Ann. Nat. Hist. Vol. XI. p. 204. 


Sp. Ch.—Cup from pelvis to base of fingers conoidal, little wider than long; a strong ridge extends 
from the pelvis up each of the primary radial rows, branching at an angle of 40° on the scapular or 
3rd primary radial plate, the two branches running up the secondary radials or arm-plates, and again 
dichotomising to the tertiary radials or hands; Ist, 2nd, and 3rd primary radials (or costal and scapular 
plates) as long as wide; joints of the column very tumid; fingers strong, nearly four times the length 
of the cup; average length of cup one inch ten lines. 

Position and Locality—Common in the Wenlock limestone, Dudley, Staffordshire. 


Genus. GLYPTOCRINUS (fHall.) 


Gen. Char.—Cup pyriform, pelvis of five, hexagonal or pentagonal pieces, alternating above which are 
five pentagonal 1st primary radials (first costals), each supporting a hexagonal 2nd ditto (second costat), 
on which rests a heptagonal 3rd ditto (scapula), bearing two rows of secondary radials or arms, of two 
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hexagonal, and one pentagonal or heptagonal flattened plates, from which proceed two hands of three 
plates each (completing the cup) from whence the rays originate; one or two rows of large interbrachial 
plates between the secondary radial rows; a strong ridge runs up the middle of each of the primary 
.radial rows, then dichotomising, one branch going to each of the secondary radial or arm rows; all the 
plates of the cup marked with thick radiating ridges, one usually passing through the middle of each 
side to the centre of the adjoining plates; one large octagonal or hexagonal Ist interradial (or intercostal 
plate.) supporting two or three 2nd ditto (or interscapular plates); column rounded or subpentagonal, the 
joints radiated or marked with five petalloid crenulated ridges. 

Like Periechocrinus this genus has the plates of the arms and hands, or secondary and tertiary radial 
rows, flattened, to form part of the cup instead of the rays; the chief distinctions between these genera 
being the distinctly quinquepartite pelvis and strongly radiated plates of Glyptocrinus. 


GLYPTOCRINUS BASALIS (J/‘Coy.) PI. 1. D. fig. 4. 
Ref—M “Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 289. 


Sp. Ch.—Cup semipyriform ; pelvic plates hexagonal, slightly exceeding the primary radials in length 
and supporting the interradials on their upper truncated edge; all the plates marked with thick radiating 
ridges, one to each side, except in the pelvic plates, which have them only to the three upper sides, 
the lateral pair being the forked ends of the strong vertical ridge of the primary radial rows; average 
length of cup from pelvis to base of free rays, one inch six lines; width the same; length of pelvic 
plates three and half lines; pentagonal Ist primary radial three lines; hexagonal 2nd ditto two and half 
lines; heptagonal 3rd ditto (scapular) plate three lines; hexagonal Ist secondary radial or arm-plate two 
and half lines; 2nd ditto two lines. 

This fine species differs from the Glyptocrinus decadactylus (Hall.) of the Hudson River group of New 
York, by the great size of the pelvic plates, and their being hexagonal instead of pentagonal, and their 
bearing the interradial plate directly on their truncated upper edge, the interradial in the American species 
being supported on the sides of the laterally united Ist primary radials, which latter plates in this species 
are completely separated. The first of the secondary radial, or arm-plates, are laterally united without the 
intervention of an interbrachial plate, which exists, however, between the 2nd secondary radials, and nearly 
equalling them in size. In one of the most distinctly preserved interradial spaces, three 2nd interradials 
(interscapular plates) are seen to rest on the upper half of the octagonal Ist interradial, the lateral ones 
being pentagonal, and the middle longer one hexagonal. 

All the plates seem to have been thin and allow considerable variety in form of the cup from slight 
pressure. 

Position and Locality—Not uncommon in the calcareous schists of Alt yr Anker, Meifod, Montgo- 
meryshire. 

Explanation of Figures.—P|. 1. D. fig. 4. Natural size from the schists of Alt yr Anker, Meifod. 


Genus. EUCALYPTROCRINUS (Gold) 
= Hypanthocrinus (Phil.) 


Gen. Char.—Column and alimentary canal round ; body very large, oval, mouth central, projecting ; capital 
plates large, convex ; rays very short, only reaching to the base of the mouth; pelvis small, concave ; Ist 
primary radials five, hexagonal, each supporting a quadrangular 2nd primary radial, on which rests a 
pentagonal or slightly hexagonal 3rd primary radial (scapula), from the sides of which come off two rows 
of one or two secondary radials (arm-joints), often with one interbrachial plate between them ; each cuneiform 
secondary radial supports two free rays or hands, of two or more fingers, each finger of a double row of 
joints; five very large rounded polygonal Ist interradial plates, surrounded by the whole of the primary and 
secondary radials, supporting a pair of small ovate 2nd interradial plates, generally extending in a thick 
club-shaped ridge as far as the tips of the fingers. 

I 


58 BRITISH PALAZOZOIC FOSSILS. [ EcuiNopERMATA. 


EucaLyptrocrinus pecorus (Phill. Sp.) 
Ref. and Syn.—Hypanthocrinites decorus (Phill.) Sil. Syst. t. 17. f. 3. 


Sp. Ch.—\st primary radials rather more than one-fourth wider than long, 2nd primary radials one- ‘ 
third wider than long; 3rd primary radials (or scapule) hexagonal, each supporting on its truncated apex 
an ovate interbrachial plate, nearly twice as long as the scapula; from the two upper sides of the scapula, 
or cuneiform primary radial, proceed two rows of secondary radials (or arms) of two or three joints, the 
first of which is much the largest; from the last of which proceed two rows of tertiary radials (or hands) 
of three or four joints, each hand terminating in one thick finger, of two rows of cuneiform joints; on each 
large Ist interradial plate rest two semi-elliptical 2nd interradial plates, together about equalling the inter- 
brachial plate in size; from each of these pairs and from each of the interbrachial plates, a thick smooth club- 
shaped ridge runs nearly to the ends of the fingers, followed towards the mouth by a large ovate tubercle ; 
capital plates very gibbous. Length from pelvis to base of mouth, two inches four lines; width of cup, one 
inch one line; length of fingers, one inch two lines. 

Position and Locality—Wenlock limestone, Dudley, Staffordshire. 


EvcCALYPTROCRINUS POLYDACTYLUS (J/°Coy). Pl. 1. D. fig. 2. 
Ref.—M Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. p. 249. 


Sp. Ch.—(The small concave pelvis not seen) ; Ist primary radials hexagonal, convex, one-third wider 
than long, each supporting a quadrangular 2nd primary radial nearly twice as wide as long, its width 
nearly one-third less than that of the Ist primary radial; on each 2nd primary radial rests a pen- 
tagonal 3rd primary radial (or scapular) joint, equalling the second ditto in width, but exceeding it in 
depth; on each cuneiform primary radial or scapula rests two hexagonal Ist secondary radials or arm- 
joints, nearly equalling the scapule in width and depth, and joining by their inner margins (so that the 
interbrachial plates cannot rest on the scapulze); on each of these rests a smaller hexagonal 2nd_ second- 
ary radial, from each of which arise tro rows of tertiary radials, or hands, bearing four or five fingers each ; 
between the two 2nd secondary radials or arm-joints of each arm is a small heptagonal interbrachial 
plate, its inferior pointed end resting on the two Ist ditto, and its truncated upper end supporting the 
usual small lozenge-shaped plate (second interbrachial) peculiar to this genus; circumscribed by all the 
primary radials and Ist secondary radials, are the five large, equal, convex, nine-sided interradial plates, 
each supporting on its upper edge a vertical row of three 2nd, 3rd, and 4th hexagonal interradial plates. 
Diameter of cup about one and quarter inch. 

Besides the minor differences of proportion in the various plates which may be gathered from the 
description, this differs from the Hypanthocrinus (Hucalyptrocrinus) decorus (Phill.) and #. rosaceus (Gold.) 
in the lateral union of the Ist arm-joints or secondary radials, and their supporting the interbrachial plates, 
instead of the cuneiform primary radial or scapula, the scapule consequently being pointed above; also in 
the plates resting on the interradials, not being bifid, and most remarkably from all of the genus in the 
number of fingers, there being but one to each hand in the other species. I have only seen a cast, and 
am not certain whether the fingers have one or two rows of joints. 

Position and Locality—Rare in the Wenlock limestone of Dudley, Staffordshire. 

Explanation of Figure —PI. 1. D. fig. 2. Natural size from Dudley. 


4th Ord. AsrEeri™®. 


Body divided into five or more hollow, simple, ray-like, lobes, containing the viscera, and grooved on 
the under side for ambulacra, or rows of suckers, for locomotion. One of the rays (considered the anterior) 
has opposite to it, in the space between the bases of two rays at the dorsal aspect, a peculiar porous 
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‘madreporiform tubercle, marking the posterior side and forming the external termination of a peculiar organ 
termed the ‘sand canal’ extending from thence to the arterial circle round the mouth. The genital 
openings pierce the bony circle round the mouth. The mouth has no teeth; the cesophagus is short, 
and two large czeca extend into each ray, exposing the chyle to the veins, which latter communicate with 
a large circular yenous trunk surrounding the mouth, and communicating by a vertical muscular tube, 
or heart, with a smaller arterial circle also surrounding the mouth and giving out branches to the mouth, 
to the intestine, others running between the ambulacra supplying the suckers, and perforating the in- 
tegument at the tips of the ambulacra to supply the external membranes. The nervous system is distinct, 
one cord runs round the mouth, giving off three branches to each ray, one running between the ambulacra 
to the tip, where, according to Ehrenberg, it dilates to form a bulb or optic nerve, to supply a bright 
red point at the end of each ray, usually considered to be, in consequence, a true eye; the other two 
nervous branches supplying the viscera. The sexes of all the Starfishes are in distinct individuals, the 
ovaries in the one case, and testes in the other, forming bunches of slender czeca round the cesophagus, 
two at the origin of each ray. 

The following notice of the Paleozoic Starfishes has been contributed by Prof. KE. Forbes. As the 
specimens belonging to the University Collection have been figured by the Geological Survey, it has not been 
thought necessary to refigure them. Before I was aware Professor Forbes had described them it seemed to 
me that the U7. Ruthveni and U. Hirudo, as well as the similar American species, might be easily separated 
from the great star-fishes forming the recent genus Uvaster, by their small size and much more simple 
skeletons, and I had named the genus Uvasterella in my MSS. The U. Primevus I thought generically 
distinct from the other two, as the rays were not contracted at base &e. ; and I had named it Palasterina, from 
its resemblance to the recent genus Asterina. 


‘“‘True starfishes have rarely been met with in the older rocks. When they do occur, however, they 
are not likely to be overlooked, as their forms and structure cannot easily be confounded with those of 
the other radiata. At the same time, the fragility of the existing species and the difficulty attending 
their preservation entire, after death, reduce the chances of our finding them frequently in the fossil state. 
Such as do occur in Palzozoiec rocks haye a singular resemblance to existing forms, especially to those 
species which are characteristic of Northern seas. Hence it is convenient to retain them in known genera ; 
for although parts may have been lost, and textures disappeared, which might have warranted their generic 
separation, there is nothing remaining to us of their organization which would not be consistent with that 
of existing Asteriadw of the generic groups to which they are here referred. i 


Genus. URASTER (Agassiz). 
UrasterR Rutuvent* (F orb.) 
ef. —Forb. Mem. Geol. Surv. Dec. 1. t. 1. f. 1. 

“Sp. Ch.— Disk small; arms rounded, very long, linear-lanceolate, subearinate. Upper surface reticulated; 
interspaces irregular ; under surface marked with the impressions of the double series of linear ambulacral 
ossiculze, each of which is slightly curved. 

“The back and upper surface of arms of this species were probably covered with close set fasciculi of 
small obtuse spines. Disk to ray as 1—5. Breadth of ray 03. Breadth of Disk 3 inch. Length of ray 15. 


UrAsTER? HIRUDO (Forb.) 


Ref.—Forb. Mem. Geol. Surv. Dec. 1. t. 1. f. 4. 
“« Sp. Ch.—Disk very small; arms tapering, linear lanceolate, acuminate, contracted at their bases. Upper 
surface with radiating series of reticulated spinous bundles, placed very regularly, so that each ray appears 


* Named in compliment to the zeal and intelligence of Mr. John Ruthyen, of Kendal, who has collected the greater 
part of the Westmoreland fossils—and is well acquainted with the structure of his native county. 
12 


“a 
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as if it were marked with three or four longitudinal furrows, crossed at regular intervals by transverse grooves. 
Under surface with short ambulacral plates and broad avenues. 

“This combination of characters gives a singular Ophiura-like aspect to this curious little star-fish ; 
possibly it may not belong to the same genus with the following. It is a gregarious species. Disk to ray 
as 1—4. Breadth of disk 04 inch. Length of ray 03. Greatest breadth of ray 055. 


URASTER PRIMAVUS (Forb.) 


Ref. and Syn.—Asterias primeva. Sedgwick, Letters on the Lake Country, 2nd Kd. Appendix. 
Mem. Geol. Surv. Dec. 1. t. 1. f. 2. 


“Sp. Ch.—Disk broad; arms triangular, short, acuminate. Upper surface irregularly reticulated, having 
probably been studded with tufts of obtuse spines, which were largest on the centre of the arms, so as to 
form a sort of keel. Under surface shewing the double series of linear-oblong, curved ambulacral ossicula, 
which are shorter in proportion than those of the U. Ruthveni. Breadth of disk to length of rays, as 
1—14. Breadth of disk 3 inch. Breadth of ray at base = inch. Length of ray 3 inch. 


Genus. PROTASTER (Forb.) 


“Gen. Char.—Body circular, covered with squamiform plates; genital openings in the angles of junction 
of the arms beneath; arms (simple) formed of alternating ossicula. 


PRoTASTER SEDGWICcKIL (/orb.*) 
Ref.—Mem. Geol. Surv. Dee. 1. t. 4 


“The remarkable fossil, of which, through the co-operation of Professor Sedgwick, we are enabled to 
give a figure, is unique of its kind, and has a peculiar interest in being the only representative of the 
tribe Huryales as yet discovered in the fossil state. I refer it to that tribe, and not to the Ophiure, 
with which at first sight it might be confounded, on account of the alternation of the ossicula of the arms, 
a conformation of which the Asfrophyton and other genera of the former group exhibit examples, whilst 
it is never seen in any genus, as yet discovered, of the latter division. Like many other Silurian fossils, 
this one affords but imperfect materials for an investigation, zoologically, of its characters; such, however, 
as are to be seen in the specimens hitherto procured, are sufficient to enable us to assert with certainty, 
that it is distinct both generically and specifically from any known starfish, whether recent or fossil. 

“The specimen figured consists of tolerably preserved impressions of the upper and under side of the 
disk or body, and of portions of the arms. The disk is circular, and shaped liked that of an Ophiura. 
The arms are five in number, very narrow, equidistant, and similar. 

“The upper and under surfaces of the disk were covered by small, similar, more or less regular, 
polygonal or crescentic plates, imbricated in scale-fashion, and having punctated surfaces. Those of the 
under side of the body are smaller and more regular than those of the upper. The mouth is central, 


* A specimen, ticketed, ‘Ophiura Salteri, Forbes, from the upper Ludlow rock of Shepherd’s Quarry, has been sent to the 
Cambridge Museum by Mr. Salter; on examination I find it to be a specimen of Protaster Sedgwicki, with the scaly circular 
disk very indistinctly visible, except in particular lights. On communicating this observation to my friend, Prof. Forbes, he 
wished his name Ophiura Salteri (which has appeared in some of Prof. Sedgwick’s lists of fossils, and been copied into 
Prof. Bronn’s Index Palxontologicus) to be cancelled. I might add from this specimen that the spinose appendages are 
at least twice the length of the ossicles, and that the ossicles seem to increase in length at a distance from the disk; with a 
high magnifying power some of these spine-like processes seem jointed; if this observation be confirmed by examination of 
more distinct specimens, it will be extremely interesting, as strongly supporting the above view of the general affinities of 
the fossil being with the Crinoids or Ewryales rather than with the Ophiure, in which the apparently similar processes are 
rigid spines for locomotion. —F. M°C. 
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and rather small in proportion to the disk. The buccal apparatus is composed of ten parts or processes, 
arranged in pairs; half of each springs from the origin of each arm in a diverging manner, and meets 
the corresponding half to form a lanceolate tooth-like projection, deeply indenting the cavity of the mouth. 
Of how many separate ossicles each of the buccal processes was composed, the specimen affords but very 
indistinct indication. They seem to affect a slightly faleate form at their extremities. The arms were 
composed of alternating somewhat quadrate ossicula, the sides of which were deeply indented superiorly, 
in order to form spiniferous crests. The spines were apparently short, and not equal in length to the 
length of an ossicle; obtuse, and few in a row. The under surfaces of the brachial ossicula were not 
indented laterally. The central portions of the upper surfaces of the brachial ossicles were hollowed out 
slightly, and the sutures between them deeply impressed. About twelve of the brachial ossicles were 
imbedded in the disk, and the parts of the dorsal surface of the latter, corresponding to the arms and 
central skeleton, do not present traces of scales, a feature seen in existing HLuryales. 

“The dimensions of Professor Sedgwick’s specimens are as follows:—Breadth of disk, 03% inch. 
Average breadth between the arms, 0,;'" inch. Breadth of an arm, at its junction with the body, 
Os" inch. 

“ Locality and Geological Horizon.—Silurian, from Ludlow rocks at Docker Park, near Kendal, West- 
moreland; associated with Hncrinites, and at Benson Knot, also near Kendal, in hard sandstones, full of 
characteristic Ludlow fossils. Collected by the Rev. Professor Sedgwick, and Mr John Ruthven.”—(Prof. EL. 
Forbes’ note on Silurian Starfishes). 


9th Ord. CysripEa. 


Body enclosed in an ovate bag covered by numerous polygonal ,calcareous, plates; attached by the hase, 
or a small stem, to foreign bodies; mouth at the upper or distal end, opposite the point of attachment ; 
ovarian opening pyramidal, usually pentagonal, and formed of five triangular plates, situated between the 
mouth and the base, nearer to the former; anal opening small, a little to the right side, midway between 
the mouth and ovarian pyramid; no free arms, nor ambulacra. 


Genus. CARYOCYSTITES (V. Buch.) 


Gen. Char.—Spheroidal, pelvis small, hexagonal, of two large pentagonal, and two tetragonal, plates, 
half the size of the others, above which rests a row of six pentagonal plates with pointed summits, 
alternating with and above which are three more rows of large polygonal plates, forming a closed cup; 
mouth opposite the point of attachment; ovarian apparatus nearer to the mouth than the base, situated 
in the line drawn through the intersection of the two large pelvic plates to the mouth; anus close to 
the mouth, and a little to the right of the ovaries; surface with strong rhombic striz from centre to 
centre of the plates at right angles to their sides. 


CaryocystiTES Davist (A/’Coy). Pl. 1. D. fig. 5. 


Ref —M°Coy, Mem. Geol. Surv. Vol. II. Pt. 2. p. 513. t. 21. f. 4 and 5. 

Sp. Ch.—Spheroidal, most gibbous on the left side (or that containing the ovary), slightly flattened 
on the opposite side; plates slightly convex, radiated by thick ridges passing from centre to centre through 
the middle of each of the straight sides of each plate; (in some states of preservation each ridge appears 
double or triple, but still forming a simple ridge-like bundle); columnar adherence strong, one line in 
diameter ; height of body, eight lines; length (at right angles to middle of height) seven lines; width 
six lines; ovarian opening oval, one and half lines long, and less than its length from the mouth; anus 
large, very close to the mouth, nearly one line in diameter; from centre to centre of lateral plates about 
three lines. 

As I have remarked (see supra) this Cystidean resembles the Echinosphwrites Balticus in the sim- 
plicity of the ridging of the plates and the smoothness of the intervening triangles, but I pointed out 
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that even the imperfect fragment then known to me could not belong to the genera Lehinospherites nor 
Heliocrinites, from the large size of the plates compared with the diameter of the body, and their con- 
sequent small number. I have since examined perfect specimens from Coniston, fully bearing out my 
original view of its being a species of Caryocystites, distinguished from the C. granatwm* of the Oeland 
limestone, by the smoothness of the triangles between the five or six radiating ridges of each plate, from 
the absence of the five or six sets of intervening converging ridges which fill those triangles in that 
species. 

Position and Locality—Common in the limestone of Coniston, Lancashire; rare in the impure lime- 
stone of Yspatty Evan. 

Explanation of Figures—P\. 1. D. fig. 5. side view of specimen from Coniston, natural size.—Fig. 5 a 
front view of ditto. 


CaryocystitEs GRANATUM (Wahl.J 
Syn. and kef—Spheronites testudinarius (His. Leth. Suec. t. 25. f. 9a). 


An imperfect fragment, probably of this species, is in the collection from the limestone of Rhiwlas. 
(See observations on preceding species). 


Genus. TETRAGONIS (£ich.) 


Fichwald, in his “ Urwelt Russlands,” p. 81, has provisionally given this name to a (probably) Silurian 
fossil, having some relation, he thinks, to Zschadites (Murch.), but of an ovate form, apparently coriaceous 
texture, without distinct plates, and the surface covered with a rectangular lattice-work of thread-like, 
vertical and encircling lines. A small, but generically similar, fossil is common in the Upper Ludlow 
Rocks of Westmoreland, and has received from Mr Salter the manuscript name of feceptaculites Danbyi, 
having perhaps overlooked Eichwald’s notice. Since the explanation of our plate was printed, he requests 
me to describe and name it on my own authority, as he does not propose drawing up any description 
himself; I therefore alter the genus, but adopt the name he suggested for the species, in honour of the 
Rey. F. B. Danby. 


TEeTRAGONIS Dansyt. PI. 1. D. fig. 7 and 8. 


Sp. Ch.—Average length one inch two lines ; width near base eight lines, near opposite end five lines ; 
subovate, most tumid, and abruptly rounded towards the slightly larger, or basal end, in the middle of 
which is a small scar-like impression (? of attachment) ; slightly tapering towards the opposite end which had 
apparently a large opening; some of the vertical striz run from one end to the other, while others converge 
before reaching the base, so as to form three elliptical, obscurely defined facets ; the vertical and horizontal 
lines are about equal, but of irregular sizes; the larger as thick as fine threads, defining squares about a line in 
diameter, (rather more towards the middle and less towards the ends,) each divided by finer strive into four 
or six smaller squares or oblongs. Average length one inch two lines; width near base eight lines, near 
opposite end five lines. 

Position and Locality —tIn the green quartzites of the Upper Ludlow rock, Brigsteer, Kendal, West- 
moreland. 

Explanation of Figures—P1\. 1. D. fig. 7. Small specimen, natural size, from Brigsteer.—Fig. 7 @ portion 
of ditto, magnified four diameters.— Fig. 8. larger specimen of ditto, natural size. 


* The specimen figured t. 21, f. 4 of Memoirs of the Geological Survey as C. granatwm I do not think referrible to 
that species, but rather to represent a portion of C.Davisi ; and I am at a loss to conceive how it could be separated from 
the fig. 5 on the same plate representing avowedly the latter species. 
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Incerta# SEDES (Probably Echinodermata or Annulata). 
Genus. CORNULITES (Sch.) 


Gen. Char.—Tube gradually tapering, conical, slightly flexuous, most so at the small end, which is 
usually curved, and attached by its sides to foreign bodies ; walls of the tube very thick, cellular, composed 
of numerous imbricating conoidal rings, their widest edge next the slender base, subregular in old specimens, 
more or less distorted or oblique in the young; external surface obscurely annulated, finely striated longi- 
tudinally ; inner surface and casts scalariform, with two or three longitudinal impressed furrows. 

This curious genus differs from Tentaculites in its greater size, being attached, and its irregularities 
of growth and curvature towards the smaller end. The only well-known species is that originally described 
by Schlotheim, the Cornulites serpularius. 


CORNULITES SERPULARIUS (Sch/.) 
Ref-—Schl. Petref. t. 29. f. 7. and Sil. Syst. t. 26. f. 5 to 8. 


Sp. Ch.—Adult tube about three inches long, and eight lines in diameter at the larger end, slightly 
flexuous, curved towards the small end; rings averaging, in decorticated specimens, one line apart in the 
last two inches, being closer and oblique at the narrow end. 

Position and Locality—Common in the Wenlock limestone of Dudley; dwarf specimens about an 
inch long, and two lines in diameter, the rings averaging half a line apart, not uncommon in the Upper 
Ludlow quartzite of Benson Knot and Brigsteer, Kendal, Westmoreland. 


Genus. TENTACULITES (ScA/.) 


Gen. Char.—Shell small, free, straight, regular, slender, conical, tapering nearly to a point; girt with 
numerous thickened circular rings; one (or both‘) ends open, circular; walls moderately thick. 

I can see no reason for believing these bodies to be portions of Crinoids, as suggested by many authors, 
much less spines of Leptena, as suggested by others: their small size, general form, and the appearance which 
large clusters of them often present on the surface of the beds, gives one the idea of their belonging to the 
Pteropoda ; it is not in my power at present, however, to offer any satisfactory opinion on their zoological 
affinities. Their being unattached, small size, and straight, regular form, separate them from the allied genus 
Cornulites. 

TENTACULITES ANNULATUS (Sch/.) 


Ref. and Syn.—Schlotheim, Petrefacten, t. 29. f. 8 + T. scalaris, Id. Id. f. 9. 


Sp. Ch.— Average length ten lines, diameter of the large end one and a third line; girt with numerous 
subequal rings separated by slightly wider concave spaces, four rings in the space of one line near the 
larger end; surface with extremely minute close longitudinal strixe; internal cast, scalariform of a number 
of smooth step-like cylindrical articulations, the projections of which correspond in position to the external 
rings, but so much less prominent that the rings are much the thickest part of the shell. 

The exterior of this species was figured and described by Schlotheim, Sowerby, &ec., as the 7. annu- 
latus, while the internal cast forms the 7. scalaris of the same authors. 

Position and Locality—V ery abundant in the fine Caradoc sandstone of Horderly, W.; Pwllheli, Caer- 
narvonshire ; the Hollies, Church Stretton, Shropshire ; Coniston limestone, Coniston, Lancashire ; Llansant- 
fraid, Glyn Ceiriog, Denbighshire; Ravenstone Dale, Westmoreland. 


TENTACULITES ORNATUS (So7.) 
feef.—Sow. Sil. Syst. t. 12. f. 25. 


Sp. Ch.—Average length seven lines, width at larger end one line ; girt with narrow round rings at 
irregular distances, averaging three in one line at the larger end; intervening spaces broad, flat, and girt 
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with from three to six sharp lines parallel to the large rings; casts scalariform, but the joints more equal 
in diameter than in the 7’. annulatus, and girt with lines corresponding to those of the exterior. 

This species is easily distinguished from the 7. annulatus by the thinner, more distant, and irregularly 
placed rings, and the smaller intervening ones on the flat interspaces; the cast also differs from the cast of 
that species by the smaller steps, and the annular markings of the interspaces. Count Minster applied 
the manuscript name 7’. sfriatocostatus to a Dudley specimen of this species in his collection. 

Position and Locality—Very common in the W enlock limestone of Dudley, Staffordshire; one very 
large fragment, one and half line in diameter, and with the rings two-thirds of a line apart, in the passage 
beds, Montgomeryshire. 

TENTACULITES TENUIS. (Sow.) 


Ref.—Sow. Sil. Syst. t. 5. f. 33. 


Sp. Ch.—Average length three and half lines, diameter at larger end rather less than half a line; girt 
with small narrow rings at irregular distances, intervening spaces slightly concave and marked with occa- 
sional finer rings between the larger ones; average number of rings in the space of half a line near the 
large end, about three. 

If this species was not confined apparently to the Upper Ludlow rocks, I should be inclined to suppose 
it might be the young of 7. ornatus, which it resembles in the irregular distance of the rings and the 
flattened minutely ringed interspaces. 

Position and Locality.—Common in the Upper Ludlow rock of Benson Knot, and Kirkby Lonsdale, 
Kendal, Westmoreland. 
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Seer. IL—RADIATA OF MIDDLE PALHOZOIC (DEVONIAN) ROCKS. 
3rd Class, ZOOPHYTA. (Lin.) See page 1. 


2nd Ord. Zoopnyraria (Blainv.) see page 9. 
3rd Family. TUBIPORIDA (See page 9). 
Genus. STROMATOPORA (Gold.) (see page 12). 


STROMATOPORA CONCENTRICA (Gold.) 
Ref—Goldfuss Pet. Germ. t. 8. f. 5. Phill. Pal. Foss. t. 10. f. 28. 


Sp. Ch.— Corallum forming amorphous undulating masses, composed of undulating slightly irregular and 
unequal laminze, connected by vertical filaments, forming layers of sub-prismatic cells (three or four layers 
of cells in the space of one line) in the vertical section, and obscurely concentric or uniform clouds of 
short vermicular dots (sections of the filaments) in the transverse section. 

The more irregular undulating forms of the mass and undulations of the component lamin, as well as 
the comparatively large size of the cells, and small number of layers in a given space, easily distinguish 
this species from the Silurian Stromatopora, with which it has been usually confounded. The long ver- 
micular tubular perforations passing through the mass, are about one-fifth of a line in diameter, and being 
little larger than the ordinary openings, are in consequence rarely seen, except by the careful observer. 
I have identified the British Devonian species with authentic specimens from the Eifel. 

Position and Locality—Common in the Devonian limestone of Newton Bushel, and Teignmouth. 


STROMATOPORA POLYMORPHA (Gold.) 
Ref —Gold. Pet. Germ. t. 64. f. 8. Phill. Pal. Foss. t. 10. f. 27. Geol. Trans. Vol. V. t. 58. f. 2. 


Sp. Ch.—Polymorphous, usually forming rounded masses about two inches in diameter, irregularly mammi- 
lated at the surface, summits of the mamillz irregularly perforated by radiating vermicular channels; section 
shewing a minutely reticulated irregular tissue (as in Porites) of thick vermicular plates, traversed at 
irregular intervals (usually about a line) by long cylindrical tubuli, about a fifth of a line in diameter, and 
having irregularly stellate centres, formed of a few similar tubuli irregularly converging and anastomosing 
at distances of about four lines; concentric undulating distant bands of denser structure, very obscurely 
marked. I have carefully compared the British Devonian species with authentic specimens from the Eifel. 


Position and Locality—In the Devonian limestone of Newton Bushel. 
K 
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Subgenus. Caunopora (Phill.) 
= Sparsispongia (dVOrb.) 

Gen. Char.—Corallum polymorphous, composed of minute irregular vermicular cellulose tissue, disposed 
in obscure concentric layers, traversed by few long, larger, variously disposed, vermiform, cylindrical channels. 

From what I have stated of the small vertical channels in the typical species of Stromatopora, it is 
obyious that there is no structural difference between these genera, beyond the irregular porosity of the 
tissues in Cawnopora, and the more regular concentric lamination of Stromatopora. It is impossible on any 
account to separate generically the Stromatopora polymorpha, forming the type of d’Orbigny’s genus Spar- 
sispongia from the Caunopora placenta; the star-like convergence near the surface of certain sets of the 
vertical channels being merely a specific peculiarity, interspersed in the intermediate spaces with the ordinary 
straight tubuli. 


——— 


f ly WU YM YY 


a_Stromatopora (Caunopora) verticillata (MeCoy) two branches, natural size, each shewing the surface near one end, and 
a section in the rest of the length shewing the central canal and whorls of verticillate tubuli. 6 Portion of surface and hori- 
zontal and vertical sections of ditto, magnified. c Petraia Gigas (MeCoy) natural size. d Worn section of apex, natural 
pe stewing, the solid filling up of the young cavity and cause of the obtuse apex to the cast. e Natural section of ditto, 
natural size. 


STROMATOPORA (Caunopora) PLACENTA (Lonsd. Sp.) 


Ref. and Syn.—Coscinopora placenta Lonsd. Geol, Trans. Vol. V. t. 58. f. 5. (not of Gold.) Cawnopora 
placenta (Phill.) Pal. Foss. t. 10. f. 29. 


Sp. Ch.—Corallum forming amorphous masses, composed of thin obscurely defined, concentric layers, 
traversed by long cylindrical nearly vertical, subparallel, vermiform, thick-walled tubes, one-fourth to one- 
third of a line in diameter, averaging a line apart ; intervening tissue minutely reticular, composed of small 
thick vermicular vesicular plates. 

The longitudinal persistent channels of this species have distinct calcareous walls, rendering them un- 
usually conspicuous in the vertical section or fracture. The Coscinopora placenta of Goldfuss, to which the 
present species has been referred by Lonsdale and Phillips, has the tubes so very much larger, and fewer 
in a given space, that their specific identity is impossible, and it has been referred by d’Orbigny (from 
specimens in his cabinet) to his genus Geoporites (Palwopora), in which the tubes have transverse dia- 


Zooruyra. | _ DEVONIAN RADIATA. 67 


phragms, and radiating lamellze. The concentric lamine are close and distinct in some states of preservation, 

but more usually obsolete ; there are in many specimens the usual larger broad concentric variously coloured 

bands seen commonly in this genus, which will not of course be confounded with the laminz above referred to. 
Position and Locality—Common in the Devonian limestone of Newton Bushel. 


STROMATOPORA (Caunopora) RAMOSA (Brass. Sp.) 
Ref. and Syn.—Favosites ramosa (Brass.) Caunopora ramosa (Phill.) Pal. Foss. t. 8. f. 22. 


Sp. Oh.—Corallum forming long, cylindrical, dichotomous branches, averaging three lines in diameter, 
each traversed by a distinct, open, central, tubular channel, one-third to one-half a line in diameter, sur- 
rounded by obscurely concentrie layers of small vesicular tissue, formed of very numerous, thick, vermicular 
plates (abruptly flexuous, at short distances), of a granulo-porous structure, radiating obliquely upwards and 
outwards, from the large central channel to the surface, where the openings are small, distant in pro- 
portion to their diameter, (about six or seven in the space of one line); sections in all directions, 
shewing a nearly similar close vermicular reticulation. 

This remarkable species is easily distinguished by its large central channel running down each branch, 
but the external reticulate structure is precisely identical in size and other characters with that of the 
Stromatopora polymorpha, bearing out my view of these fossils being generically similar; in some of the 
branches I have noticed towards the edge a few irregular vermicular, or regular straight channels, slightly 
smaller than the central one, and indications in some of the decomposing slate specimens of the central 
channel becoming irregular, excentric, and obsolete after a distance, giving way to a new central one. 

Position and Locality.—Not uncommon in the red and grey Devonian limestones of Teignmouth. 


STROMATOPORA (Caunopora) VERTICILLATA (M°Coy). Fig. a and b, page 66. 
Ref.—M‘Coy, Ann, Nat. Hist. 2nd Series, Vol. VI. p. 377. 


Sp. Ch.—Corallum forming slender cylindrical, vermiform branches, one to two lines in diameter, each 
with a distinct central canal, one-fourth to one-third of a line in diameter; surrounding sclerenchyme, 
nearly solid, traversed by verticillate whorls of simple, nearly straight canals, averaging about one-third the 
diameter of the central channel in most of their length, extending obliquely upwards and outwards, from 
the inner channel, (whose walls they perforate with regular quincuncially arranged pores) to the surface, 
where they form slightly elongate quincuncially arranged pores, four in the space of one line, separated by 
solid interspaces thicker than their diameter. 

This species, by its narrow cylindrical branches and distinct central channel, resembles the C. ramosa 
(Brass. sp.) but instead of having a minute vermicular, sub-equal, reticulated structure, the general tissue 
is nearly solid, and regularly traversed from the centre to the surface, by large oblique, nearly straight, 
verticillate canaliculi, giving a plumose appearance to the longitudinal section. 

Position and Locality——Not uncommon in some parts of the Devonian limestone of Teignmouth. 

Explanation of figures—Page 66, a. Two branches, natural size, each shewing the surface near one end, 
and a section in the rest of the length shewing the central canal and whorls of yerticillate tubuli. 4, portions of 
surface, and horizontal and vertical sections of ditto, magnified. 


Genus. PALAOPORA (M‘Coy). See page 14. 
PALHOPORA PYRIFORMIS (Blainv. and G'uett. Sp.) 
Syn. and Ref.—Astrea porosa (Gold.) Pet. Germ. t. 21. f.7. Heliopora pyriformis (Blain.) Porites pyri- 
Jormis (Lonsd.) in Geol. Trans. (not in Sil. Syst.)—id. Phill. Pal. Foss. (not in Mem. Geol. Surv.) 
Sp. Ch.—Corallum amorphous, tuberose, composed of obscurely defined concentric layers, average diameter 
of circular tubes rather more than two-thirds of a line, and rather more than their diameter (rarely once 


and a half) apart; walls thin, distinct, lamellar crenulations short; horizontal diaphragms irregular, 
K 2 
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averaging two inter-diaphragmal spaces to the width of the tube; usually about four polygonal tubules in 
the shortest line between adjacent tubes; diaphragms in the polygonal tubules, about half their diameter 
apart at the concentric bands of renewed growth, rather more than their diameter apart between these bands. 

This species, so often confounded with the Silurian P. interstincta, is clearly confined to the Devonian 
system, both in this country and on the continent, and is easily distinguished therefrom by the much greater 
distance of the lamelliferous tubes and much larger number of the interstitial tubules, which latter more 
usually exceed the above average than fall below it. Care must be taken to examine specimens rubbed flat, 
as many specimens shewing a weathered surface have a deep depressed circular space round the mouth of 
each tube, increasing its apparent diameter, and giving a deceptive appearance of narrowness to the interven- 
ing spaces. I have seen one rare specimen in which the cell-tubes are only half a line in diameter, but the 
average distance from centre to centre was the same as in the other specimens; it agrees with Phillips’s 
figure, and is named Phillipsii by d’Orbigny in his Prodrome. 

Position and Locality—vVery abundant in the Devonian limestone of Newton Bushel and Teignmouth. 


Genus. FAVOSITES (Lam.) See page 19. 
FAVOSITES POLYMORPHA (Go/d.) 


Ref—Gold. Pet. Germ. t. 27. f. 2, 3, 4. 

Sp. Ch—Corallum forming thick, curved, cylindrical branches, averaging five to fifteen lines in diameter, 

composed of polygonal tubes, averaging two-thirds of a line in diameter, but with numerous smaller, irre- 
-gularly interpolated ones ; the tubes are nearly vertical in the middle of the branches, arching outwards 
to the surface, on which they open obliquely; the walls are thin, polygonal, and prismatic in the interior, 
and in old specimens greatly thickened to render the aperture small and round towards the surface ; 
averaging three cell-openings in the space of two lines; internal diaphragms very thin, irregular, oblique or 
horizontal in position, averaging two inter-diaphragmal spaces to the diameter of one tube; connecting 
pores large, one row on each face, nearly the diameter of the tubes apart. 

This extremely fine, well-marked species, is remarkable for the size of its branches, and the great thick- 
ness which the walls assume towards their oblique termination on the surface, rendering the interior of 
the tubes cylindrical, as well as the comparative shortness and great number of the interpolated young 
tubes, arising from their rapid divergence. I doubt its occurrence in Silurian rocks (see /’. crassa, p. 20). 

Position and Locality—Extremely abundant in the Devonian limestone of Newton Bushel, and Teign- 
mouth ; and in the shales of Newquay and S. of Plymouth, and slates at Bedruthen Steps in St Eval. 


Genus. ALVEOLITES (Lam.) as redefined. 


Gen. Char.—Corallum polymorphous, composed of irregular, superposed concentric layers of short pris- 
matic tubes, with very thick common inseparably united walls, traversed by numerous horizontal diaphragms, 
and pierced by distinct communicating pores; cell-openings very oblique to the surface, semicircular or 
rhomboidal, lower margins most prominent; tubes increasing occasionally by dichotomous fissure. 

I have noticed the dichotomous fission of the transversely septate tubes, both in the true F’. spongites 
of the Eifel (which, with MM. Milne Edwards and Haime, I take as the type of the genus Alveolites) and 
in our British A. vermicularis, shewing that in this respect and the consequent community of the walls, 
this genus is more nearly related to Chetetes than to Favosites, while by its communicating pores it is 
most allied to the latter, and differs from the former. 
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ALVEOLITES VERMICULARIS (M/°Coy). Fig. a, 6, ¢. 
Ref—M Coy, Ann, Nat. Hist. 2nd Series, Vol. VI. p.377. 


Sp. Ch.—Corallum forming polymorphous masses of obscurely defined concentric layers of short irregularly 
‘ and obtusely polygonal, vermicular, flexuous tubuli, traversed by regular horizontal diaphragms, slightly more 
or less than the diameter of the tubes apart; cavity of the tubes in vertical and 
horizontal sections separated by at least their diameter of sclerenchyme ; about six 
tubes in the space of one line. 

I believe this species has been confounded with the very distinct Favosites 
(Alveolites) spongites of the Hifel, in which, however, the tubes are half a line in 
diameter (only two openings in the space of one line), they are also straight, 
instead of vermicular or minutely flexuous, and have the sclerenchyme much thin- 
ner in proportion to the size of the tubes, presenting all the characters (as I find 
from examination of authentic specimens) represented with great fidelity in Goldfuss’s 
figures t. 28. f. 1 a to 1 ¢ of the Petrefacta Germaniew. The branched varieties which 
become hollowed by age, are extremely liable to be confounded with large speci- 

mens of the Caunopora ramosa, but the structure is coarser, the tubules though 

Alveolites vermicularis. D « ; 
1G Bart of branch, natural size, flexuous, are far straighter and more ¢uJe-like, and finally, the transverse diaphragms 
internal cavity of old examples. CAD always be made out by a little rubbing down of the surface, while they certainly 
6 magnified section shewing the aes : : 5 
diaphragms in the tubes and thick do not exist in the smaller and far more irregular sponge-like tissue of the Cawno- 
solid interspaces. e¢ outer surface 5 a ° 5 0 
magnified. pora. 1 have noticed in some slate specimens that the oblique cell-openings on the 
surface are rhomboidal, with the lower angle very prominent and spinose. 

Position and Locality—In the Devonian limestone of Teignmouth ; Devonian shale of Newquay, and 


slates of Bedruthen Steps, St Eval. 


Genus. CYATHOPILYLLUM (Gold.) 
= Floscularia (Bich.) 1829. 


Gen. Char.—Conical, simple, branched, or densely aggregate; cup concave: horizontal section with 
radiating straight lamelle from the walls towards the centre, which they either reach or not; lamelle 
connected by numerous small transverse plates: vertical section; centre crossed by horizontal, thick plates, 
between which and the walls is a cellular structure composed of small arched plates inclining upwards and 
outwards. The young cones sprout in the compound species from the margin of the old cell. 

This genus, when closely aggregate, has been frequently confounded with Astrea, but the polypes 
have no community, and there is in every case a distinct solid thin wall between the contiguous stars, 
which is never the case in Astrwa. 

Those Cyathophylla which have no vesicular outer area, and approach Amplexus, are called Calophyllum 
by Dana, and fall better perhaps under that genus. The species in which the rows of vesicular structure 
of the outer area run downwards and outwards, are separated by Hall under the name Heliophyllum 
(American Journal of Science, 1846). 


CYATHOPHYLLUM CasPITOsuM (Giold.) 
Ref—Gold. Pet. Germ. t. 19. f. 2. 


Sp. Ch.—Corallum forming slender, cylindrical branches, upwards of five or six inches long, with a 
nearly uniform diameter of four to five lines; epitheca thin, with small, irregular, transverse undulations ; 
inner area rather more than half the diameter of the tube, occupied by inclined, slightly irregular, nearly 
horizontal, diaphragms, about two reaching across the base; outer area composed (in the vertical section) 
of about two rows of rounded vesicular plates: horizontal section, shewing forty-five to fifty radiating 
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lamellze, strongest in the narrow outer area, where half of them cease, the alternate ones sending delicate 
prolongations at a variable distance towards the open centre; branches at intervals of seldom less than 
two inches, either perfectly dichotomous, or lateral; abraded surface, shewing six interlamellar spaces in 
two lines. 

I have carefully compared this species with authentic specimens from the Eifel, and find them per- 
fectly identical. Some specimens are so perfectly dichotomous that they might be placed (as M. d’Orbigny 
has done) in the genus Diphyphyllum (Lonsd.), if that group could be retained, while other specimens in 
the same mass shew the young projecting as a lateral bud, from the straight undisturbed side of the 
parent tube, as in the Cyathophylla generally. 

Position and Locality —Common in the Devonian limestone and red shales of Newton Bushel. 


CYATHOPHYLLUM CERATITES (Gold.) 
Ref—Pet. Germ. t. 17. f. 2. f and h. 


Sp. Ch.—Corallum simple, conical, slightly curved; averaging two inches long, and one inch three lines 
in diameter at that length; rugged, with strong, irregular, concentric wrinkles ; epitheca thin, marked with 
obscure, obtuse, longitudinal strize, four to five in two lines; cup moderately deep, edge obtuse-angled ; 
centre flattened, smooth, surrounded by about seventy-six nearly equal, subalternate, finely denticulated, 
radiating lamelle, extending to the edge of the cup (four or five in two lines): vertical section shews the 
inner area to equal about half the diameter of the cone, composed of strong, slightly concave transverse 
diaphragms, about half a line apart. 

The so-called Cyathophyllum turbinatum of Goldfuss grows to a larger size, has much thicker, and 
fewer lamellze at a given diameter, and presents, I find, the internal structure of the genus Cystiphyllum. 

Position and Locality—Rare in the Devonian limestone of Newton Bushel. 


Genus. AMPLEXUS (Sov). 


Gen. Char.—Corallum simple, cylindrical when old, elongate-conic when young, flexuose; transversely 
septate, the plates reaching across the central area and deflected at their edges, where they are crenulated 
by very narrow, obsolete, radiating lamella, which mark the surface with vertical striz. 

The shortness of the radiating lamelle, and want of the outer zone of small connecting vesicular 
plates, separate this genus from Cyathophyllum. Calophyllum of Dana, and the synonymous Polycwlia of 
King, only differ in the greater extension of the lamellz, and can only be retained as provisional subgenera. 


AMPLEXUS TORTUOSUS (Phill.) 


Ref—Phil. Pal. Foss. t. 3. f. 8. 

Sp. Ch.—Corallum irregularly flexuous, subnodulose, or marked with irregular large obtuse, transverse 
wrinkles, most numerous in old specimens; young specimens three inches long and six lines in diameter, 
have about twenty-seven equal, vertical, marginal lamellze, three spaces between which occupy two lines; 
transverse diaphragms flat, or irregularly undulated, with a narrow deflected margin, on which rest twenty- 
four to twenty-eight vertical lamellee, which only extend towards the centre slightly more than their distance 
apart; transverse septa slightly irregular in distance, but averaging three interseptal spaces in two lines, 
so that the intersections of the vertical lamelli, and edges of the diaphragms on the abraded surface, 
form nearly square reticulations. 

In the young narrow examples of this species, the narrow marginal area, of vertical lamellz and 
deflected edges of the diaphragms, often splits off like a thick sheath from the inner horizontal septate 
portion, as shewn in Prof. Phillips’s figure, which however does not indicate the largely wrinkled surface, 
which, with the small number of lamell, easily distinguish it from the Carboniferous A. coralloides of the 
same size. A specimen, nine lines in diameter, has only twenty-seven lamell:e, and retains its lamellar 
sheath permanently. One enormous specimen, one inch nine lines in diameter, seems undoubtedly to be 
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the adult of this species; it has the lamellar sulci very little more distant than in the young (three in two 
lines), the number, however, being about fifty-one; the diaphragms are closer than in the A. coralloides, 
and the lamellated margin broader, being rather more than one-fourth of the diameter, and the surface 
also differs from the carboniferous species in being more wrinkled. 

Position and Locality —Not uncommon in the Devonian limestone of Newton Bushel. 


Genus. CYSTIPHYLLUM (Lonsd.) See page 32. 


CyYsSTIPHYLLUM DAMNONIENSE (Lonsd.) 
Ref.—Lonsd. Geol. Trans. Vol. V. t. 58. f. 114. Phill. Pal. Foss. t. 4. f. 11 6, d and «. 


Sp. Ch.—Corallum very elongate, conic, slowly tapering, reaching a diameter of one and half inch at 
about three and half inches from the apex, continuing nearly cylindrical for several inches at a diameter 
of one inch eight lines; marked with concentric strong wrinkles of growth; epitheca thin, smooth, with 
or without obsolete longitudinal strize ; lamelle thin, the primary ones reaching about one-third of the 
diameter towards the centre; secondary lamellze very fine, rather more than half the length of the primary ; 
about forty-four primary, and an equal number of secondary lamellie, all of which reach the outer wall 
in the young (or at a diameter of one inch), but separated from it by a narrow dense vesicular layer in 
the adult; about four lamellze in the space of two lines in the adult: horizontal section, central area 
nearly half the diameter, composed of very irregular vesicular plates of moderate size ; outer area containing 
the radiating lamelle, connected by very irregular cellular tissue of thin vesicular plates, which entirely 
obscure the lamellze at the circumference of large examples: vertical section composed of rounded vesicular 
plates, forming rows gradually arching under the middle; cells largest in the centre. 

Position and Locality—Common in the Devonian limestone of Newton Bushel. 


CYSTIPHYLLUM VESICULOSUM (Gold. Sp.) 
Syn. and Ref—Cyathophyllum id. Gold. Pet. Germ. t. 17. f. 5; Phill. Pal. Foss. t. 4. f. 12. 

Sp. Ch.—Corallum conic, varying considerably in the rate of increase in different specimens; cup 
deeply excavated, when finely preserved marked with narrow, close, minutely denticulated lamellee about 
four in two lines (eighty-eight all round), and in some states of preservation these are visible externally, 
while in others both the cup and exterior seem one mass of large vesicular rounded cells: horizontal and 
vertical sections presenting a nearly uniform large vesicular tissue, without trace of radiating lamelle ; 
the cells slightly depressed, rounded, averaging one line or slightly more in length, arranged in obscure 
rows, curving under the centre. Average diameter of adult cup, one inch eight lines; usual length 
of specimens, four or five inches. 

The much greater size of the vesicular plates, and absence of radiating lamelle in the transverse 
section, easily distinguish this species from the C. Damnoniense. 1 have compared our British species 
with authentic examples from Gerolstein of Goldfuss’s species to be certain of their identity; stbme of the 
latter occasionally shew vertical lamellar striz on the outside of the same character and number in a given 
space, as the Devonshire specimens. 

Position and Locality—Common in the Devonian limestone of Newton Bushel. 


Genus. ACERVULARIA (Schw.). See page 35. 


ACERVULARIA PENTAGONA (Gold. Sp.) 
Syn. and Ref.—Cyathophyllum pentagonum (Gold.) Pet. Germ. t. 19. f. 3. Astrea pentagona (Lonsd.) 
Geol. Trans. Vol. V. t. 58. f. 1. 

Sp. Ch.—Corallum forming rounded masses of hexagonal unequal-sided stars, averaging two to two 
and half lines in diameter (a few stars pentagonal, from the straight line indicating the original bipartite 
fission of an old hexagonal star); central area circular (tubular), thick-walled, about a line in diameter ; 
boundary walls distinct, not thicker than the lamellee, often angularly bent to meet their alternating ends ; 
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lamellee twenty to twenty-six, strong, equal from the wall to the circular boundary of the inner area, where 
one half cease, the other half abruptly diminished in thickness faintly continued towards the centre, and 
irregularly united ; horizontal section, shewing all the above characters distinctly: vertical section, shewing 
the thin vertical walls, dividing one cell from another, and the thick solid walls defining the inner area; 
outer area with rows of very minute delicate vesicular plates; inner area, with nearly obsolete confused 
structure, resulting from the sections of the edges of the irregularly contorted vertical lamellie. 

There are in many places on the polished specimens, evidences of the corallum increasing by an exact 
bipartite division of a parent star; and when this is advanced so as nearly to form two stars of the average 
size, the fact may be detected by the pentagonal form of these younger stars, resulting from the straight 
line dividing the hexagonal old star; this occurs so frequently as to have suggested the name and species 
to Goldfuss, who however did not notice the reason of this pentagonal form, or that the normal shape 
of the old stars was irregularly hexagonal as in ordinary cases. 

Position and Locality —Common in the Devonian limestone of Newton Bushel and East Ogwell. 


Genus. ARACHNOPHYLLUM (Dana). See page 37. 


ARACHNOPHYLLUM HEnnant (Lonsd. Sp.) 
Syn. and Ref—Astrea Hennahi (Lonsd.) Geol. Trans. Vol. V. t. 58. f. 3; id. Phili. Pal. Foss. t. 6. f. 16a 
and A. intercellulosa id. id. t. 6. f. 17. 

Sp. Ch.—Corallum forming masses of undefined irregular stars, averaging four or five lines from centre 
to centre; depressed centre of the stars usually a line and half in diameter; radiating lamelle twenty-nine 
to forty, alternately longer and shorter, all very thick round the prominent edge of the depressed centre, 
within the margin of which half the lamellz cease abruptly, the other half becoming suddenly very thin, 
and uniting irregularly at the centre; all the lamell become thinner as they pass the circular boundary 
of the centre, and either join the rays of the adjoining stars in a slightly irregular manner by a thin 
zigzag line, sometimes slightly cellulose, or continue without interruption from one cell to another, in 
which case the long rays of one star become the short rays of the other; all the lamellz densely granu- 
lated and spinulose on their sides, occasionally uniting to form very delicate filamentary irregular connecting 
plates: vertical section, shewing the edges of several of the vertical radiating lamelle, clothed with fila- 
mentary vesicular plates on their sides. 

Prof. Phillips has given the name Astrwa intercellulosa to those specimens in which the rays of 
adjoining stars did not exactly meet, but were united by zigzag irregular junctions, and occasional small 
cells; I have, however, observed both modifications in the same specimen, and I| think there can be no 
doubt of the identity of these species, concerning the propriety of the separation of which Prof. Phillips has 
expressed his own great doubts. M. d’Orbigny, in his Prodrome, has separated this species into four genera : 
Actinocyathus Hennahi for Phillips’s f. 16a; Phillipsastrea Hennahi for the same author's f.166; Favastrea 
intercellulosa for his f.17; and Lithostrotion Hennahi for Lonsdale’s figure in the Geological Transactions : 
there is, however, no structural difference between any of these, the slight difference of appearance being 
due to the amount of weathering, or the accident of whether the upper or lower ends of the coral were 
exposed—in the latter case the central pit of each star shewing as a prominent boss. The lateral disk- 
buds may very frequently be observed in this species. 

Position and Locality —Not uncommon in the Devonian limestone of Barton; limestone of Teignmouth. 


Genus. STREPHODES (J/°Coy). See page 29. 
SrrEPHODES GRACILIS (M°Coy). Not figured. 


Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VI. p. 378. 
Sp. Ch.—Corallum simple, very gradually tapering, irregularly twisted, averaging three inches long, and 
eight lines in adult diameter; horizontal section, outer wall very thick, solid; radiating lamellae at the 
above diameter, about fifty-six, very thin, extending in a slightly irregular manner towards a large central 
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space, which the primary ones fill with their irregular complicated extremities ; secondary lamelle as thick 
as the primary, of irregular lengths, but seldom extending one-fourth the distance to the centre; transverse 
vesicular plates extremely delicate, rather few, irregular; vertical section shewing in the middle a few 
irregularly flexuous delicate longitudinal lines (edges of the complicated ends of the vertical radiating lamelle) ; 
sides occupied by very open vesicular tissue, composed of large, curved, delicate, oblique plates, forming 
about two rows of great cells on each side; outer wall very thick, forming a nearly smooth surface; when 
decorticated, the lamellar sulci average five in two lines; terminal cup deep, strongly radiated to the 
flattened centre. 

This little species is extremely remarkable for the looseness of the vesicular tissue in the vertical section, 
or great size and consequent smaller number of the cells. Decorticated fragments bear some external 
resemblance to the Cyathophyllum caspitosum of the same beds, when in the same condition; but a vertical 
fracture with the hammer, wetted or polished, will easily distinguish them by shewing the broad transverse 
diaphragms of the latter. 

Position and Locality—Not uncommon in the Devonian limestone of Newton Bushel. 


STREPHODES HELIANTHOIDES (Gold. Sp.) 
Ref. and Syn.—Cyathophyllum helianthoides Gold, Pet. Germ. t. 20. f. 2. Strombodes helianthoides 
Phill. Pal. Foss. t. 5. f. 13. 

Sp. Ch.—Corallum forming short, simple, conical, slightly curved individuals, averaging two inches high 
and three inches in diameter, or by lateral budding forming compound masses of large polygonal stars ; 
central portion of the cup narrow, circular, deeply impressed, and filled at the flattened bottom, with the 
complicated, twisted, very delicate extremities of the radiating lamellz ; an undefined large cireular portion 
round the depressed centre is convex, and gradually sloping or becoming slightly concave at the boundary 
walls which are usually at a lower level; upper surface radiated with from seventy to ninety, strong 
apparently equal lamellze, which seem yery thick, from being lined nearly to their edges with minute 
vesicular plates : horizontal section shews the radiating lamellze to be extremely thin, almost equal in thick- 
ness, but each alternate one ceasing near the centre, into which the others extend, very abruptly dimi- 
nishing in strength at the central circular area, where they are irregularly complicated and twisted, con- 
nected throughout by close, very delicate, irregular, curved vesicular plates (the vesicular structure sometimes 
becomes so dense round the circumference as to prevent the lamelle reaching the wall); vertical section, 
shewing a small vesicular structure of curved plates arranged in doubly sigmoidal curves corresponding 
to the form of the cup, becoming extremely obscure in the cylindrical narrow central area, corresponding 
with the central depression and twisted portion of the lamellze ; in sections of the compound masses, a very 
thick solid divisional wall defines each individual. In specimens of the above diameter the vertical costae 
on the outer wall, and the lamelle near the margin, are three in the space of three lines, 

Position and Locality—Rather rare in the Devonian limestone of Teignmouth, 


STREPHODES VERMICULARIS (Grold. Sp.) 
Syn. and Ref.—Cyathophyllum vermiculare Gold. Pet. Germ. t. 17. f. 4. 


Sp. Ch.—Corallum simple, conic or subcylindrical, irregularly curved, gradually, but unequally tapering, 
strongly marked with large, obtuse, transverse irregular wrinkles of interrupted growth; swrface obscurely 
marked with obtuse longitudinal ribs, corresponding to the primary lamellze, averaging four in two lines 
at the nearly adult diameter of one inch, which size it attains at a length varying from one and half to 
nearly three inches from the apex, and then scarcely enlarges for a length of several inches; /amellw at the 
average diameter of one inch, varying from seventy-six to eighty-two, which in the deep terminal cup are 
denticulated on their edges, and alternately larger and smaller, the primary ones irregularly uniting in bundles 
and twisted at the centre into a small umbo: horizontal section shews the radiating lamellz, very irregu- 
larly uniting in bundles as they approach the centre, where they are much twisted spirally, and connected 

L 
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by close, delicate, irregular, vesicular plates; the most usual character of the Jamellz, both of the Eifel 
and Devonian specimens, is to be extremely thin and slightly flexuous near the outer wall, straight and 
much thickened in the middle half of their length, and again becoming thin and irregular, towards the 
spirally twisted inner ends; the secondary lamell being much thinner and about a third shorter than the 
primary; in other specimens (and parts of the same specimen) the primary and secondary lamellze are more 
nearly equal in length and thickness, and the fusiform section or mesial thickening of the lamellie not 
so obvious. 

A young specimen, eight lines in diameter, has sixty lamella. When weathered in a favourable manner 
the lamellee are seen to be perforated by central rows of tubes, parallel with their sides, extending from 
the outer wall to their inner edge, where they produce denticular perforated papillee, as in Mr Lonsdale’s 


supposed genus 7ryplasma. 
Position and Locality—Common in the Devonian limestone of Newton Bushel. 


Genus. PETRAIA (Miinst.) See p. 39. 
Perrata ceytica (Lam. Sp.) 


Syn. and Ref—Turbinolia celtica, id. Exp. Method. t. 78. f. 7 and 8. = Turbinolopsis, id. and T. pauciradiahs 
(Phill.) Pal. Foss. t. 1. f. 1 and 4. 

Sp. Ch.—Casts, obtusely conical, average length eight lines, and width (pressed flat) ten lines ; sulci 
left by the primary lamellz usually sixteen to twenty-two very strong, reaching nearly to the centre, the 
broad intervening ridges divided by an obtusely angular shallow sulcus, reaching two-thirds of the way from 
the edge of the cup to the base, in specimens of the above size, confined to the margin of the cup in 
specimens of smaller size, rarely forming a narrower obscure slit, representing the secondary lamelle ; the 
intervening obtuse ridges bear each a row of very small close elevated puncta, often obscurely marked, 
five or six in the space of one line. 

The specimen figured by Mr Lonsdale in the Memoir of Prof. Sedgwick and Sir R. Murchison, on 
Devonshire, as P. celtica, I find agrees most exactly in the obtuse sulci of the intermediary lamelle and 
other characters, with the 7. pauciradialis of Phillips, and I find no difference between those species, 
which I accordingly place together under the oldest specific name. The apparent great difference of the 
number of the lamelle in Prof. Phillips’s descriptions of the two species may be seen to arise from his 
counting all the Jamellze in one case and only the alternate or primary ones in the other. 

Position and Locality—Common in the carboniferous slate of Padstow *. 


PerratA Gicas (M°Coy). Fig. ¢, d, e, page 66. 


Ref—M Coy, Ann. and Mag. Nat. Hist. 2nd Series, Vol. IIT. p. 1. 

Sp. Ch.—Corallum elongate, conic, gradually increasing (at an angle from the apex, of about 30° ex- 
ternally) slightly oblique; section apparently elliptical, the axes in the proportion of 70 to 100; internal cast 
obtusely conic, expanding at an angle of about 50° in compressed specimens, its small end obtuse from the filling 
up of a considerable length of the base of the coral, by nearly solid sclerenchyme ; external walls thick, dense ; 
lamellee averaging seventy-four in the adult cups, with the diameter of two and half inches, the primary 


* A few localities noticed in the memoir of Prof. Sedgwick and Sir R. Murchison on the “Devonian System” 
struck me as so perfectly identical with the “Carboniferous slates’ of Dr Griffith, which in Ireland are developed 
near the base of the carboniferous system, that I asked and obtained Prof. Sedgwick’s sanction, on Paleontological 
grounds, to include them in the carboniferous period ; but as most people would look for the particular species in 
the Devonian sections of the present work, I have given them there, but calling the matrix Carboniferous Slate, to avoid 
mistake. I noted many years ago that many of the fossils from Tintagel, Padstow, &c. oceurred in the Irish ear- 
boniferous slates, and yet these certainly belong to the carboniferous, and not to the Devonian system, because in 
many places they are underlaid by carboniferous limestone containing numerous fossils, all of which I recognised as 
the ordinary forms of the great scar, or main Trish limestone. I have since recognised many of these Tintagel, We. 
fossils in great abundance in the undoubted carboniferous limestones of Derbyshire, &c.—I’. M°C. 
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ones extending towards the centre, nearly straight for about one-third the diameter, then abruptly diminish- 
ing in strength, and gradually convoluted spirally towards the broad, central area; the secondary lamellie 
much finer than the primary, extending about a fifth of the diameter towards the centre; iternal casts 
with thirty-three to thirty-seven broad, flattened, smooth ribs, separated by deep smooth-edged sulci, (repre- 
senting the primary lamellze) ; these sulci in some specimens, divided by connecting filaments of matrix, produced 
by perforations, in the original plate; each rib divided in the middle by a very fine slit, not reaching quite to 
the narrow base, (representing the secondary lamellze,) becoming nearly as strong as the primary towards 
the broad edge of the cup; no transverse vesicular laminz. Length of imperfect casts, about two and 
half inches; width of same specimen pressed flat, nearly four and half inches; width of ribs between the 
primary sulci at edge of cup, varying from two to three lines. 

The difference in the rate of increase between the cast and exterior, as well as the obtuse apex of the 
former, is produced, as I have shewn in some of the Silurian species, by the solidifying of the narrow 
basal portion of the cavity of the corallum, by a deposition of the sclerenchyme. Several of the specimens 
shew, as I have remarked also in some of the well-preserved Silurian specimens of this genus, that there 
is a total absence of connecting vesicular plates between the lamelle. This large and strongly-marked 
species, from the number of its lamellae, can only be confounded with the P. pluriradialis (Phill. sp.) and 
P. elongata (Phill. sp.) from both of which it differs in its form and great size, width of the ribs on the 
east, absence of puncta, We. 

Position and Locality—Very common in the fine grey Devonian slates of New Quay. 

Explanation of Figures——c. Compressed cast, natural size. d. Worn section of apex, natural size, shewing 
the solid filling up of the young cavity and cause of the obtuse apex of the cast. ¢. Natural section of ditto, 
natural size. 


4th Class. POLYZOA. See p. 44. 
Genus. FENESTELLA. See p. 49. 


FENESTELLA ANTIQUA (Gold. Sp.) 
Syn. and Ref—Retepora antiqua Gold. Pet. Germ. t. 36. f. 3. (not Fenestella antiqua Lonsd. Sil. Syst.) 


Sp. Ch.—Corallum forming irregular funnel-shaped expansions, about one and half inch high ; interstices 
thick, very slightly flexuous, very obtusely carinate, usually two-thirds the width of the fenestrules, some- 
times equalling them ; dissepiments thick, short, at regular intervals ; fenestrules oblong, or slightly oval, 
usually a third longer than wide, sometimes nearly twice as long as wide; pores small, with slightly pro- 
minent margins, nearly their diameter apart, usually three to the length of a fenestrule, and one rather 
larger at the origin of each dissepiment ; three fenestrules in the space of two lines measured longitudinally, 
five in the same space measured transversely. 

The inosculation of the rows of cells, noticed as a specific character by Mr Lonsdale and Prof. Phillips, 
is common to all Fenestelle when in such a state of decomposition (usually in shales) that the internal 
casts of the cells are seen as packed in the interior of the branch. 

The species as above defined, from the Plymouth limestone, agrees exactly with the Eifel coral of 
Goldfuss, but is quite distinct from that in the shales of S. Petherwin, &c., with which Mr Lonsdale 
and Prof. Phillips have confounded it ; the latter coral has been described by me from the carboniferous lime- 
stone of Ireland (see /’. plebeia), and is easily distinguished by its thinner interstices, more distant dis- 
sepiments, and larger and proportionally longer fenestrules, &c. 

Position and Locality—Common in the Devonian limestone of Plymouth. 


76 BRITISH PALAZOZOIC FOSSILS. [Poryzoa. 


FENESTELLA PLEBEIA (J/°Coy). 


Ref—M°Ooy, Carb. Foss. Irel. t. 29. f. 3. 

Sp. Ch.—F lat, expanded, fan-shaped ; interstices thick, carinated ; fenestrules equal, rectangular, from two 
to three times as long as wide; width equal to that of the interstices; dissepiments thin, regular; pores 
four or five to the length of a fenestrule, with slightly prominent margins, about their diameter apart ; 
reverse, minutely granulated, and very coarsely sulcated longitudinally ; nearly four fenestrules in the space 
of two lines measured longitudinally, six to seven in the same place measured transversely. 

This is a very abundant species in the carboniferous limestone series, and one of the two species con- 
founded under the name Fenestella antiqua, by Mr Lonsdale and Prof. Phillips, in the carboniferous slates 
of Petherwin, seems to be only a slightly more slender variety. 

Position and Locality.—Of the last-mentioned variety, abundant in the Carboniferous Slate* of Petherwin. 
For the localities of the other varieties, see the section on the Zoophytes of the Upper Paleozoic Rocks. 


FENESTELLA PRISCA (Gold. Sp.) 


Syn. and Ref—Retepora prisca Gold. Pet. Germ. t. 36. f. 19. (not Frenestella prisca Lonsd. Sil. Syst.) 

Sp. Ch.—Corallum forming broad, undulating, fan-shaped expansions, usually about two inches high ; 
fenestrules broad, ovate, or very obscurely hexagonal, alternately placed on most parts of the coral, two in 
two lines measured vertically, three in the same space measured across ; interstices about half the width 
of the fenestrules near the margins, about two-thirds the width near the base; dissepiments about as wide 
as the interstices; surface of reverse marked with close flexuous, longitudinal striz. 

I have noticed distinct traces of a wrinkled, membranaceous covering, filling up the fenestrules in several 
eases, giving strength to a suggestion T threw out in my volume on the “Limestone Fossils of Ireland,” 
that all Fvnestella, when perfect, probably had such a covering as we see strongly calcified in Hemitrypa. 
The specimens I have examined do not shew the poriferous face, but there cannot, even from the above 
characters, be a doubt of its distinctness from the Silurian coral, which Mr Lonsdale has assigned to the 
same species. In Goldfuss’s figure the interstices are carinated, flexuous, with about four pores to the 
length of an interstice, and two to the width of a dissepiment. 

Position and Locality—Devonian limestone of Plymouth. 


6th Class) ECHINODERMATA. See page 51. 


Ist Ord. CrinorpEa. See page 52. 
Genus. CYATHOCRINUS. (Mill.) restricted by Aust. 


Gen. Char.—Oolumn round or pentagonal, with auxiliary side-arms ; alimentary canal round, or penta- 
gonal; cup composed of pelvis, Ist primary radials, Ist secondary radials, and one Ist interradial ; pelvis pen- 
tagonal, of five equal pentagonal pieces, alternating above which are four pentagonal and one hexagonal 
Ist primary radials (1st costals), alternating above the re-entering angles of which are five pentagonal 
Ist secondary radials (scapule), each with a small excavation in the middle of its upper edge for the 2nd 
secondary radial (1st arm-joint), which is much narrower than the preceding (or scapular) joint; the 
hexagonal Ist primary radial (or costal), supports on its upper truncated edge a large hexagonal Ist 
interradial (interscapular) plate. 


* See note at page 74. 
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CYATHOCRINUS GEOMETRICUS (Gold.) 
Ref. and Syn.—Gold. Pet. Germ. t. 58. fig. 5. Phill. Pal. Foss. t. 60. f. 41. 


Sp. Ch.—Cup from pelvis to top of Ist secondary radials (scapulze), about eleven lines (large specimen), 
greatest width (at middle of Ist primary radials) one inch three lines, diameter of pelvis ten lines; height 
and width of the primary radials equalling seven lines, or the width slightly exceeding the length, if 
measured directly; secondary radials about six lines wide, and five high, with a deep narrow articular 
notch, for the second joint of the secondary radial series, forming the base of the free rays; interradial 
plate six lines wide, and the same in height; surface of the five primary radial plates, conically protu- 
berant in the middle, the rest flattened; two or three coarse subequal parallel ridges extend from the 
centre of each plate, through the middle of one of its straight sides to the centre of each of the adjoining 
plates. 

Position and Locality —Not uncommon in the Devonian limestone of Newton Bushel. 


9th Ord, CysTipEa. See page 61. 
SPHZERONITES TESSELATUS. (Phill.) 


Ref—Phill. Pal. Foss. t. 59. 


This name has been provisionally given by Prof. Phillips to an irregularly pyriform ‘fossil, of which a 
figure is given by Sir Henry de la Béche, in the “Transactions of the Geological Society of London,” y. 3. t. 20. 
which has been copied by the former into his “ Palzeozoic Fossils.” None of the characters of the genus 
Spheeronites have yet been recognised in it however; and the true genus of the fossil is very doubtful. 
All the specimens are more or less pear-shaped, inflated, and obtusely rounded at one end, tapering nearly 
to a point at the other; the length varies from three to six inches, and the greatest width (about one- 
third from the broad end) is rather less than two-thirds the length; the whole surface seems covered 
with subequal hexagonal, or occasionally heptagonal, calcareous plates, usually one-half or two-thirds of a 
line thick, and about 2 lines in length and width. I have never seen any plates so large as those repre- 
sented in the above-mentioned figure, but they vary slightly in size and shape within short distances, sometimes 
the length, sometimes the width, being a little in excess. On the outer side each plate is raised into an 
obscurely defined rounded tubercle in the middle: the entire of the inner surface is latticed with strong 
vertical, prominent lamellar ridges, coinciding with a vertical line drawn through the centre of each row of 
plates, new ridges being added by intercalation as the width increases; the intervening spaces are crossed 
at regular intervals by less prominent lamellar ridges, at right angles to the strong vertical ones, and also 
coinciding with the centres of the plates—each plate bearing on its imner face a lamellar cruciform projection, 
the vertical branches strongest, and bisecting the upper and lower sides of each plate, and the lateral 
branches reaching the lateral angles; the union of these parts forming the regular reticulating ridges of the 
general interior. 

From the obscure specimens I have seen of the Receptaculites Neptuni, I should say the present fossil 
ought to be referred to that genus, rather than to Sphwronttes, and it is possible they may be specifically 
identical. One of the smallest specimens in the Cambridge collection shews near the broad extremity what 
may be a rounded valvular ovarian rosette, about three lines in diameter, apparently of five pieces, but the 
entire appearance may be deceptive, and requires to be confirmed by other specimens. 

Position and Locality—Common in the Devonian limestone of Plymouth. 
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Sect. I].—RADIATA OF UPPER PALASOZOIC ROCKS (Carboniferous and Permian). 


3rd Class. ZOOPHYTA. (Lin.) See page 1. 


2nd Ord. ZoopuyTaria. See page 9. 
3rd Family. TUBIPORID. See page 11. 
Genus. FISTULIPORA. See page 11. 


FisTuLIPORA MINOR (M°’Coy). PI. 3. B. fig. 12. 


Ref —M°Coy, Ann. Nat. Hist, 2nd Series, Vol. III. p. 130. 

Sp. Ch.—Cell-tubes with slightly prominent margins at the surface, about four in the space of one line. 
rather less than their own diameter apart, the intervening space composed of from one to three rows of 
the minute vesicular cells. 

The diaphragms in the main tubes slightly irregular, about half their diameter apart; the tubes are 
from half a line to nearly an inch in length, according to the age of the example, but not altering mate- 
rially their diameter or relative distance. It most usually occurs incrusting crinoid stems or other foreign 
bodies, from which the tubes radiate to the surface, and I suspect the whole corallum, from the minute- 
ness of its parts, may have been taken for a Favosites or Alveolites, from which the lens will easily 
distinguish it by shewing the reticulated interstices between the tubes. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P\. 3. B. fig. 12. Old specimen, natural size, from Derbyshire, enveloping 
a foreign body, shewing the appearance of the rough fracture and a portion of the exterior.—Fig. 12 a. 

_ Ditto, vertical, rough, and polished sections magnified four diameters, the former shewing the tubes entire 
with the intervening cellular structure, the latter shewing also the transverse septa of the tubes.—Fig. 
124. Ditto, horizontal section of another portion magnified twelve diameters. 


3rd Ord. ZoanrHarta. See page 13. 
2nd Tribe. MADREPORACEA. See page 13. 
DENDROPORA MEGASTOMA (M/°Coy). PI. 3. B. fig. 11. 


Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 129. 

Sp. Ch.—Stem slightly flexuous, subquadrate, branches few, distant, resembling the main stem in size 
and shape, and coming off from it nearly at right angles; each face has a row of large oval cells with 
prominent edges, the sides of which have twelve vertical sulci ending in tubercles; the cells of each row 
are rather less than twice their diameter apart, the lateral rows opposite and alternating with the other 
two rows; the width of the cells slightly exceeds that of the face on which they rest, so as to indent 
the margin, interstices obscurely striated and poroso-punctate; width of stem about half a line. 
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This beautiful coral is distinguished from the D. explicita (Mich.) from the Devonian beds of Boulogne- 
sur-Mer, by its smaller size and larger cells. Michelin, in his Iconographie Zoophytologique, founds 
this genus for the last-named coral, and approximates it to the genera Oriserpia and Aulopora; the 
twelve sulci which I observe to the margin of the cells in this species, however, shew that this cannot 
be the true affinity of the group, which must now rather be placed in the Madreporacea, characterised 
by that number, although the general characters of the coral and budding resemble Seriatopora. The minute 
porosity also agrees with this view. This species is erected into the genus Rhabdopora, by MM. Edwards 
and Haime, and distinguished from Dendropora by the granulation of the intercellular spaces; as this, 
however, is extremely minute, it may easily have escaped M. Michelin, in his species in which he overlooked 
the lamellar notches. 

Position and Locality—I. have examined several specimens on a piece of carboniferous limestone of 
Derbyshire. 

Explanation of Figures —PI|. 3. B. Fig. 11. Several portions on a bit of limestone, natural size, 
from Derbyshire.—Fig. 11 a. Ditto, a portion magnified six diameters, to shew the twelve tubercular sulci 
of the cells, and the obscure porosity and striation of the exterior. 


3rd Tribe. MADREPHYLLACEA. See page 18. 
Ist Family. MILLEPORID. See page 18. 
2nd Subfamily, FAVOSITINA. See page 19. 
Genus. FAVOSITES. See page 19. 


Favosires GoTHLANDICA (Grold.) See page 20. 


On the most careful examination I find it impossible to distinguish this species, as found in the 
carboniferous rocks, from Eifel or Silurian examples, on comparison of several well preserved specimens. I 
first published the species as carboniferous, several years ago, in my volume on the Fossils of the Car- 
boniferous Series of Ireland, from a single specimen, on the locality of which some doubt was thrown. I am 
now, however, able to confirm my original observations, 

Position and Locality——Abundant in some parts of the carboniferous limestone of Derbyshire. A doubtful 
specimen in the carboniferous shale of the Isle of Man. 


Genus. MICHELINEA (Xon.) 
Ref—Anim. Foss. Bel. p. 30. 


Gen. Char.—Corallum compound, forming rounded, depressed, or conoidal masses, of inseparably united, 
thick-walled polygonal tubes of large size, marked internally with numerous vertical lamellar stricee, and com- 
municating pores ; base of the cells filled up by very irregular, numerous, highly inclined vesicular plates, 
not forming distinct horizontal diaphragms; external or basal epitheca of the general mass, strong, con- 
centrically wrinkled, and sometimes spinose. 

This genus differs from /'avosites, in its inseparably united cell-tubes, from Chatetes by its communi- 
cating pores, and from both genera by the numerous vesicular plates filling up the tubes instead of regular 
distinct transverse diaphragms, and in the great comparative size of the cell-tubes. 


MICHELINEA GLOMERATA (M/°Coy). Pl. 3. B. fig. 14. 


Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 122. 
Sp. Ch.—Cells polygonal, irregularly aggregated, so as to open on every side of the large amorphous 
masses formed by its irregular mode of growth; cells averaging two lines in diameter, internal vesicular 
plates very irregular, much curved, and yariously inclined. 


. 
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The small size of the cells and mode of growth seem somewhat analogous to the Russian 7. concinna 
(Lonsd.) and separate them at a glance from the three other published species; but the present species 
differs in its vesicular plates not being nearly flat and horizontal, but much curved and variously inclined. 

Position and Locality—Common in the carboniferous limestone of Derbyshire, forming subcylindrical 
masses three or four inches long. 

Explanation of Figure.—Plate 3. B. fig. 14. Portion of large mass natural size, from Derbyshire, with 
a rough section of one corner, and a polished section below. 


MICHELINEA GRANDIS (/°Coy). PI. 3. C. fig. 1. 
Reef —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 123. 


Sp. Ch.—Corallum widely conic, the width considerably exceeding the height, externally marked with 
thick, rounded, radiating ridges, finely wrinkled across ; polygonal cells, on the upper convex surface, averaging 
five to eight lines in diameter (most near the former at a height of half an inch, most near the latter size at a 
height of two inches), very deep, with thin walls not coated by vesicular plates, but having numerous distinct 
foramina, and many longitudinal strize within; internal vesicular plates small, very thin, much curved, form- 
ing nearly horizontal irregular rows of vesicles at the bottoms of the cells. 

This fine species is most allied to the J/. tenuisepta (Phill. sp.), but is distinguished by the much wider 
conical form of the mass, and by the cells having, on an average, a diameter three times greater at the 
same height than in that species, of which I have examined many specimens both British and foreign, and 
find the figures of Michelin and Koninck, as well as of Prof. Phillips, exact in this respect. Young speci- 
mens (one to two inches in diameter) slightly resemble the IZ. favosa (Gold. sp.) in form, haying the base 
much flatter than in the adult; but on comparison with authentic Belgian specimens, thay are found to be 
distinguished by the large, rounded, radiating ridges on the exterior, of which no traces exist in that species, 
as may be also seen from the figures of Goldfuss and Michelin ; the cells also of the present coral are, even at 
that stage larger, and increased growth destroys all resemblance. 

The M. megastoma (Phill. sp.), which has large cells (although much less than the present species), 
is distinguished by its mode of growth, it forming large flattened expansions ; internally its vesicular plates 
are much larger, fewer, and highly inclined at the circumference, coating the walls of the cells to their very 
edge, giving them a peculiar thick tumid appearance, which may be imperfectly recognised in the worn 
specimens figured by Prof. Phillips, but which distinguishes even fragments from the other four species. 
Average height of the conical masses two and a half inches, width, three and half inches. 

Position and Locality—Very common in the carboniferous limestone of Arnside, Kendal; carboniferous 
shale, Isle of Man. ; 

Explanation of Figures —Plate 3. C. fig. 1. Natural size, from Arnside, some of the cells shewing the 
vertical internal striz and connecting pores; one of the external walls, slightly worn, shews the internal 
vesicular structure. 1a@. Do. Vertical (and of some of the columns slightly oblique) sections, shewing the 
internal vesicular plates, and the foraminated structure of the walls. 


Subfamily. Cumrretina. See page 24. 
Genus. CHASTETES (Fischer as defined by Lonsd.) 


Gen. Char.—Corallum polymorphous, composed of closely aggregated, prismatic, capillary tubes, inse- 
parably united, crossed at variable distances by transverse diaphragms; no connecting tubuli or foramina 
in the sides; increase by splitting of the old tubes into two or three, the divisional walls arising from 
the middle of a side (not from the angles). 

Erroneously supposed by Fischer to differ from /avosites by the want of transverse diaphragms, but 
the true characters of the well-preserved Russian type has been well developed by Mr Lonsdale (Geol. 
of Russia, Vol. I. p. 593). 

M 
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Owing to the fissiparous generation, the adjacent tubes have only one common wall, and a rough vertical 
fracture always exposes the inner cavity of the tubes, instead of the external walls as in Stenopora or Favosites. 


CH#TETES CAPILLARIS (P/ill. Sp.) 
Ref. and Syn.—Favosites capillaris Phill. Geol. York. V. 2. t. 2. f. 3, 4, and 5. 


Sp. Ch.—Corallum forming rounded masses of three or four inches in diameter, composed of slightly diverg- 
ing prismatic tubes, opening at right angles to the surface, averaging fourteen in the space of two lines; 
diaphragms at nearly equal heights in adjacent tubes, and usually a little more or less than the diameter of the 
tubes apart. 

The very small size of the tubes separates this species from the C. septosus. 

Position and Locality —Carboniferous limestone of Kendal, Westmoreland. 


CH#TETES SEPTOSUS (Lem. Sp.) 
Ref. and Syn—Favosites septosus Flem. Phill. Geol. York. V. 2. t. 2. f. 6, 7, and 8. 


“Sp. Ch.—Corallum forming very large tuberose masses, composed of radiating cell-tubes, averaging seven 
or eight in two lines; walls thin, diaphragms at very irregularly unequal heights, in the adjacent tubes, varying 
from one third to nearly twice the diameter of the tubes apart ; fissiparous development of the young tubes very 
frequent and easily observed ; boundaries of the cells coarsely granulated on the surface. 

One very large specimen of irregular growth from Kendal has on some parts of the undulations the cell- 
mouths oblique, as in the F’. spongites, and only five or six in two lines, with the boundary ridges strongly 
tuberculated, other portions of the same mass shew the usual size and direction of the cells; the specimens of 
luxuriant growth seem to have the diaphragms at the most unequal distances, while the more stunted groups, 
which have grown in a regular manner, incrusting a level surface, seem to have the diaphragms at as equal a 
distance and as nearly at the same level in adjacent tubes, as in the Favosites capillaris of Phillips, which may 
thus prove to be an extreme variety of the present species. 

Position and Locality —Forms great masses in the carboniferous limestone of Derbyshire, and Kendal. 


Genus. STENOPORA. See page 24. 
STENOPORA INFLATA (Kon. Sp.) 


Ref. and Syn.—Calamopora inflata Koninck, Anim. Foss. t. A. f. 8. 


Sp. Ch.—Corallum usually forming irregularly tumid or hollow lobulated masses, one or two inches long, 
and usually under three quarters of an inch in diameter; composed of an outer layer, about one-third of a 
line thick, of subequal prismatic tubes, perpendicular to the surface, averaging from twenty-one to twenty- 
two in one line; interior of the tubes cylindrical. 

Owing to the extreme minuteness of the structure of this very distinct coral, I am unable to see all the 
generic characters. It has no relation to the Calamopora dentifera, as M. de Koninck seemed to think, 
being far more minute in structural details. The hemispherical granules of the surface he figures and 
describes are the casts of the cylindrical interiors of the tubes. I have identified the English specimens 
with authentic Belgian examples from the author. 

Position and Locality—Abundant in the carboniferous limestone of Kendal, Westmoreland. 


STENOPORA TUMIDA (Phill. Sp.) 
Ref. and Syn.—Calamopora tumida Phill. Geol. York. Vol. II. t. 1. f. 25. 


Sp. Ch.—Corallum forming cylindrical, irregularly tumid branches, dichotomising at an angle of about 
40° to 75°, composed of close, nearly equal tubes, averaging seven to eight in the space of one line, 
apparently cylindrical within, prismatic without, nearly vertical in the central part of the branches, abruptly 
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diverging to the surface which they meet at nearly right angles; each tube towards its extremity ren- 
dered irregularly moniliform, by numerous, strong, unequal contractions nearly at the same level in adjoin- 
ing tubes; diaphragms about the diameter of the tubes apart, surface minutely granulose, marked with 
polygonal boundary walls of the tubes; each cell-mouth nearly closed by a concave diaphragm, perforated 
by a small, circular, central opening, about one-third the diameter of the tube; two circular openings 
sometimes seeming within the one polygonal boundary, owing to the unequal development of the boundary 
walls ; young interpolated tubes, few. 

Position and Locality—vVery common in the carboniferous limestone of Derbyshire. A small, more 
regular variety, with often hollow branches, common in the dark limestone of the Isle of Man. 


Subfamily. HALYSITINA. See page 26. 
Genus. SYRINGOPORA. See page 27. 
SYRINGOPORA CATENATA (Mart. Sp.) 


Syn. and Ref—Erismatholitus (Tubiporites) catenatus Martin, Pet. Derb. t. 42. f. 1. (not 2). 

Sp. Ch.—Corallum forming large masses of nearly equal, subparallel, very slightly diverging tubes, 
averaging half a line in diameter, and about their diameter apart, connected by nearly equal, transverse 
tubuli, slightly more than the diameter of the tubes apart, the origin of each producing a slight angular 
flexuosity in the main tubes ; tubular central opening rather large. 

This delicately formed species, as here restricted, corresponds exactly to the first figure and first variety 
mentioned by Martin, but not to his second variety or figure, which belong to the S. reticulata (Gold.) 

Position and Locality—kIn the carboniferous limestone of Derbyshire. 


SYRINGOPORA GENICULATA (Phiil.) 
Ref—Syringopora geniculata Phill. Geol. York. Vol. II. t. 2. f. 1. 


Sp. Ch.—Corallum forming large masses, composed of slightly radiating, or nearly vertical, round, tubes, 
averaging one line in diameter, about half their diameter apart, slightly flexuous or geniculate at each of 
the connecting tubuli, which vary from one to one and half lines apart, and are less than one line in diameter ; 
surface smooth. 

The very numerous short connecting tubuli, and the slight angular flexuosity of the main tube at the 
origin of each, give a very characteristic rugosity to this species, which frequently forms masses of great 
extent. 

Position and Locality—Abundant in the carboniferous limestone of Derbyshire. 


SYRINGOPORA RAMULOSA (Gold.) 
Ref.—Gold. Pet. Germ. t. 25. f. 7. 


Sp. Ch.—Corallum forming very large masses, of radiating, thick, gently flexuous, nearly smooth tubes, 
forking with nearly equal branches at long irregular distances ; average diameter of main tubes one and half 
lines ; connecting tubuli thick, varying usually from three to five or six lines apart; main tubes varying, from 
their flexuosity, from a little less than their diameter (the average) to two or nearly three times their diameter 
apart. 

The great size and flexuosity of the tubes, and the irregular distribution of the thick transverse ‘ubuli, 
easily distinguish this species from the other carboniferous ones ; the internal vesicular lining to the walls, or 
very oblique funnel-shaped imperfect diaphragms, occupy nearly the whole cavity of the tube, leaving but 
a yery slender open median space; the mode of branching is remarkable from its resemblance to dichotomous 
fission, the parent and young being nearly of equal size, and nearly equally deflected from the original 
direction. 

Position and Locality —Common in the impure carboniferous limestone of the Isle of Man. 

M2 
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SYRINGOPORA RETICULATA (Gold.) 


Ref. and Syn.—Gold. Pet. Germ. t. 25. f. 8. Harmodytes parallelus (Fisch.) Oryet. Mose. t. 37. tie (th 
Tubiporites catenatus (pars.) Martin, Pet. Derb. t. 42. f. 2. (not f. 1). 


Sp. Ch.—Corallum forming large masses of subparallel tubes, slightly flexuous, at the origin of the very 
delicate connecting tubuli; main tubes averaging two-thirds of a line in diameter, usually less than half their 
diameter apart; connecting tubuli very slender in irregular whorls, at nearly equal distances, usually rather 
more than the diameter of the tubes apart; oblique vesicular lining to the walls, or funnel-shaped diaphragms, 
very thick, reducing greatly the central cavity. 

Branching by distinct lateral buds is frequently and easily observed in this species; the young branch 
being for some distance much smaller than the parent, which is not much deflected; the strong foraminated, 
vertical, internal lamellar strize are also seen, wherever the outer wall is decomposed. The characters of the 
species seem very constant, as might even be gathered from the coincidence between the figures of Goldfuss, 
Fischer, and Martin; the latter separating it as a distinct variety from his true catenata, in which I fully 
agree with him on examination of Derbyshire specimens of the latter species. The S. reticulata is intermediate 
between the S. catenata and S. geniculata, in form and size, but perfectly distinct from both. 

Professor Phillips figures under this name a straighter and more slender coral, which I have seen in the 
carboniferous shales near Dublin, but which, if not a distinct species, is a strongly marked variety, requiring 
particular specification. 

Position and Locality.—Common in the carboniferous limestone of Kendal, Westmoreland. 


Genus. CLADOCHONUS (A/°Coy). 
Ref.—Ann. Nat. Hist. Vol. XX. p. 14. 


Gen. Char.—Corallum erect, attached by the basal portion, embracing some foreign body, of very thick 
straight, slender, calcareous tubes, suddenly dilating, at regular distances, into large, oblique, cup-shaped 
terminal chambers, marked within by more than twelve longitudinal sulci; from the point where the dilatation 
commences, a second slender tube similar to the first is given off at an angle varying with the species, and 
terminating at the same distance as the former in a similar cup, bent in nearly an opposite direction to the 
first, and giving rise at its base to a third slender tube, as before, &e. 

These singular and beautiful corals have some relation to Aw/opora, but differ in their curious erect habit, 
regular, angular mode of branching, slender equal stem-like tubes, and abruptly dilated, terminal cups, bent in 
nearly opposite directions. The Aw/opores are attached for the most part by one side; the tubes gradually 
expand to the mouths, which all open nearly in one direction; they have no regular distance for branching, 
and frequently anastomose. The present corals have also much thicker walls to the tubes, the central hollow 
being proportionally very small. 


CLADOCHONUS BACILLARIUS (JM°Coy). 
Ref. and Syn —Jania bacillaria (M*Coy), Carb. Foss. Irel. t. 26. f. 11. 


Sp. Ch.—Corallum upwards of two inches high, branches very slender, cylindrical, straight, five or six lines 
long, and two-thirds of a line in diameter, each rapidly dilated at the summit to a short conical cup, about 
double the diameter of the stem, slightly inclined to one side, and giving origin, from the opposite near its 
margin, to similar straight stems and oblique conical cups. 

The very thick dense lining to the walls leaves a very small central perforation ; the walls become gradually 
thin at the edgé of the cup ; and I have seen traces of the numerous vertical lamellar strixe in one or two cones. 

Position and. Locality.—Abundant in some parts of the carboniferous limestone of Derbyshire. The 
original Irish locality was the carboniferous slate of Lisnapaste, Ballintra. 
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CLADOCHONUS BREVICOLLIS (J/°Coy). PI. 3. B. fig. 10. 
Ref.—MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 128. 


Sp. Ch.—Slender stem-like neck of each cell about one line long and half a line in diameter, the upper end 
suddenly swelling to a cup-shaped cell about two lines long and one line in diameter, curving downwards at an 
angle of about 135°, the point of junction of the cup and the stem giving origin, at an angle of 45°, to the stem 
of a second cell similar to the first, but inclining in the opposite direction, and, in like manner, giving origin from 
its upper convexity to a third, and that to a fourth, &c. perfectly similar cell, forming together an erect, regularly 
zigzag corallum. 

From its regularly angular mode of growth or connexion of the large drooping bell-shaped cups, inclining in 
opposite directions from thin short slender stems, this is one of the prettiest species of the genus. It most 
resembles the C. tenuicollis (M*Coy), figured in the “ Annals” for October, 1847 (PI. 11, fig. 8), from the 
carboniferous shales of New South Wales, but is distinguished by its smaller size and much shorter necks 
to the cells, while, as in that species, their small diameters compared with their cups distinguish it from the 
C. crassus (M°Coy) of the carboniferous slate of Ireland. 

Position and Locality.—Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figure.—P1. 3. B. fig. 10. Natural size, from Derbyshire. 


CLADOCHONUS CRASSUS (J/°Coy). 
Syn. and Ref.—Jania crassa (M°Coy), Syn. Carb. Foss. Irel. t. 27. f. 4. 


Sp. Ch.—Irregularly di- or tri-chotomous ; branches thick, conical,short, two to four lines long, nearly one 
and half lines thick at their origin, expanding gradually to form a very short conical cup, about one and 
two-thirds of a line in diameter, slightly inclined obliquely to one side, and giving off one, or sometimes three 
similar branches and terminal cells from the opposite side. 

This is the largest species of this group I have seen; it most nearly resembles the C. bacillarius (M°Coy), 
from which it differs in the great thickness and conical form of the branches. The mode of attachment of the 
young is most usually by the early branches growing in a circle round a crinoidal stem. Length of specimens in 
the shales is usually from one to two inches ; length of branches about three lines, diameter of branches at base 
usually about one line, at extremity one line and half. 

Position and Locality—Abundant in some parts of the limestone of Derbyshire. The original Irish 
locality was the carboniferous slate of Lisnapaste, Ballintra. 


Family. CYATHOPHYLLID. See page 27. 
Subfamily. CYATHOPHYLLINZE. See page 27. 
Genus. CYATHOPHYLLUM. See page 69. 


CYATHOPHYLLUM DIANTHOIDES (J/’Coy). Pl. 3. C. fig. 7. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 7. 


Sp. Ch.—Corallum very proliferous, forming wide conical groups ; individual cones rapidly expanding ; 
averaging one third (or less) longer than wide, concentrically wrinkled, and with obsolete longitudinal strize 
externally ; terminal cup very deep, with either a sharp or truncated edge, and containing from ninety-six to a 
hundred (as it approaches one inch in diameter) very thin, apparently crenulated, radiating lamellz, alternately 
longer and shorter; vertical section shews less than one third the diameter on each side occupied by minute 
vesicular tissue, the rows of rounded cells extending obliquely upwards and outwards, about ten in each row, but 
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varying with the age of the cup; the broad middle part is occupied by close, thick, transverse diaphragms, each 
reaching half or the entire way across, and bent down at the ends. From eight to sixteen young cones take 
their origin from the inner part of the margin of favourably situated parent cups, thus forming compound masses 
three inches or more in diameter; adult cones averaging one and half inches long; horizontal section, shews a 
circular space free of lamellze in the middle, about one third of the diameter ; the primary lamell extending 
from thence to the rather thick outer walls with a slight flexuosity, and the secondary lamelle reaching from 
the wall half as far as the primary ones; an outer zone of minute irregular vesicular plates connects the lamellee 
only as far as the short ones extend. 

This is closely allied to the C. dianthus, (Gold. truncatus Linn.), and the compound examples of C. 
turbinatum (Linn. and Gold.), but is distinguished from the first by its wide, rapidly expanding cones, and from 
both by the lamelle being distinctly of two alternating sizes, much thinner, and greatly more numerous. 

Position and Locality.—Common in the carboniferous limestone of Arnside, Kendal, Westmoreland. 

Explanation of Figures.—Plate 8. C. fig. 7. Compound group of old stems, shewing the way in which 
clusters of young stems grow from within the edge of the parent. Natural size—Fig. 7 a. Do. Horizontal section 
of part of star magnified two diameters, shewing the outer vesicular zone with its short and long lamellze, the 
extension of these latter without vesicular plates towards the centre, and the central space destitute of 
lamellee.—Fig. 7 5. Do. Cone of middle age, magnified two diameters, shewing at top the characters of the 
terminal cup, with its alternately large and small lamellz, and the flat unradiated space at bottom, formed by 
the transverse diaphragms. The lower part is a vertical section shewing the transverse diaphragms, and outer 
highly inclined area of minute vesicular tissue (the vertical lines at bottom are radiating lamellee shewn by the 
curving of the centre out of the plane of section). 


CYATHOPHYLLUM PARACIDA (M°Coy). PI. 3. C. fig. 9. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 7. 


Sp. Oh.—Corallum of slender cones averaging half an inch wide at mouth, and one and half inches long 
(generally somewhat smaller), straight or variously bent, and sometimes irregularly coalescing so as to form loose 
irregular masses ; three or four young cones take their origin from within the margin of the parent cell, which 
they smother by their growth* ; internal structure, centre occupied by broad slightly undulated transverse 
diaphragms, four-fifths the width of the tubes ; narrow outer area occupied by thirty-two equal, narrow, radiating 
lamelle, variously connected by small, curved, vesicular plates ; outer surface faintly striated longitudinally. 

Allied to the C. caspitosum and C. quadrigeminum of the older rocks, but the branches are not so jong and 
cylindrical as in the first, nor so short or laterally united as in the latter; the number of the lamelle and 
character of the narrow lamelliferous zone (only one-tenth of the diameter), and the very wide, distinct, trans- 
verse diaphragms will serve to discriminate even fragments of the species. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—Plate 3. C. fig. 9. Natural size of a single old stem, shewing the usual way in 
which four young ones spring from within the terminal cup of the parent, smothering the latter. 


CYATHOPHYLLUM PSEUDO-VERMICULARE (M/*Coy). PI. 3. C. fig. 8. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 8. 


Sp. Ch.—Elongate, cylindrical, flexuous; surface very irregularly annulated or transversely nodular, 
coarsely striated longitudinally (about six striae in one-fourth of an inch); branches averaging from half to 


* The specific name refers to this appearance and may be allowed to remain, although it is quite possible the parent 
may have died first, leaving four ova to be developed in its cup. 
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three-fourths of an inch in diameter; small cylindrical branches project at distant irregular intervals from 
the sides: internal structure—central area, rather more than half the diameter of the tube, defined, com- 
posed of flat, slightly undulated transverse septa, bent downwards at the end, bearing at their circum- 
ference a series of from twenty-four to twenty-seven very short, equal, rather distant, radiating lamell, 
not reaching half way to the centre; interval between this inner area and the walls filled with loose cel- 
lular structure, formed of little more than a single row of large vesicular curved plates, highly inclined 
upwards and outwards. 

This interesting coral perfectly resembles the Cyathophyllum vermiculare of Goldfuss in external cha- 
racters, but by cutting and grinding down some specimens of the true Eifel coral of that species, I have 
ascertained beyond doubt (what was before suspected by Mr Lonsdale), that it is not a true Cyathophyllum, 
but belongs to that group which I have named Strephodes, having the radiating lamelle extending from 
the walls to the centre, and there twisted together, without transverse diaphragms; it also has the curious 
character of the radiating lamellze, having an elliptical section, being thicker in the middle than at either 
end, a peculiarity which I have also noticed in a British (Devonian) specimen of the same species, although 
not alluded to by Mr Lonsdale in his note on this species in the Memoir of Prof. Sedgwick and Sir R. 
Murchison, on the Devonian System. The present mountain-limestone coral I have shewn above to possess 
the true Cyathophyllum structure, and it is not therefore likely, after what I have stated with regard to 
the Devonian species, to be in future confounded with it. Externally it also bears a strong resemblance 
to the mountain-limestone fossil which I have called Lonsdaleia duplicata (Mart. sp.), but that coral I 
have ascertained to possess the very different internal structure of Strombodes (Lithostrotion of Lonsdale), 
and it is consequently, with a little care, incapable of being confounded with the present fossil. 

Position and Locality—Not uncommon in the lower carboniferous limestone of Kendal, Westmoreland ; 
(a variety also occurs in the lower carboniferous limestone of Kiltullagh, Roscommon, Ireland). 

Explanation of Figures.—P1. 3. C. fig. 8. Column natural size, from Kendal, shewing the vertical strize 
and transverse nodulation—Fig. 8a. Do. Shewing origin of young branch.—Fig. 84. Do. Vertical and 
horizontal sections magnified one-third linear, the first shewing the simple transverse diaphragms, bent down 
at the circumference, and the open simple vesicular tissue of the outer area, the second shews the outer 
vesicular area, the central clear space, and the intervening zone of radiating lamelle, (the two concentric 
lines connecting the lamellze in this section are only the deflected edges of two of the transverse diaphragms 
cut across). 


Subgenus. DIPHYPHYLLUM (Lonsd.) 
Ref—tLonsd. Geol. Russ. Vol. I. p. 624. 


Gen. Char.—Corallum forming elongate, cylindrical branches, dividing by dichotomous fissure of the 
main stem ; no axis; biareal; the large central area occupied by strong simple transverse diaphragms, deflected 
at the circumference, surrounded by a narrow, outer vesicular area; outer wall thick, radiating lamelle 
numerous, not reaching the centre. 

The dichotomous mode of division of the branches (so exceedingly rare among the Cyathophyllide) 
distinguishes this genus from Cyathophyllum. 
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DirPHYPHYLLUM GRACILE (M’Coy). Page 88, figs. d, e, 7. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Sp. Ch.—Corallum forming large masses of cylindrical tubes two lines in diameter, dichotomously branch- 
ing, and occasionally coalescing laterally ; surface 
marked with sharp longitudinal lamellar strize, about 
four in one line; vertical section, shews transverse, 
very slightly convex, thick, smooth, regular diaphragms 
reaching nearly across the tube, two interdiaphragmal 
spaces in one line, bent downwards at the cireum- 
ference ; lateral vesicular area extremely narrow (less 
than one-fourth the diameter, of about one layer 
of cells ; horizontal section, primary radiating lamellze 
thick, equal, extending less than half-way to the 
centre, leaving the broad, smooth diaphragms, or clear 
space in the middle nearly two-thirds the diameter ; 
between each pair of primary, in some specimens, is 
an extremely minute marginal lamella. 

The small diameter of the tubes distinguishes 
this species easily from any other Diphyphyllum 1 
know, and gives the whole much the appearance of Clisiophyllum turbinatum.—a. Old specimen, natural size, shewing the 


1° c imbricating interruptions of growth, and costal edges of lamell# in the 
Siphonodendron aggregatum (M Coy), but the lamellee worn upper portion; 6. horizontal section, natural size, shewing the large, 


* ie Q =P partially radiated vesicular tissue of the inner or axal area, the equal lamelle 
do not extend nearly to the centre ; there is no axIs, in the middle area and the very narrow, unequally developed outer or peri- 
3 = : thecal zone ; ¢. vertical section and form of terminal cup, natural size of small 
and the dichotomous fission of the star and tubes specimen, shewing the proportions and direction of the cells of the three 
may be distinctly observed. arees jandethe solid defining lines apart, as well as the section of the mesial 
te Vs : Diphyphyllum gracile. —d. Small portion of mass, shewing the natural 
Position and. Locality —N ot uncommon 1 the size of the tubes; e. HOPED Becnon of a tube magnified slightly, shew- 
. \ : o G ‘4 a ing the very small radiating lamella, and the thick, straight divisional 
impure limestone of Lowick, Nor thumberland. median line indicating a true dichotomous fission ; f. sections in the hori- 
zontal and vertical directions shewing the broad transverse diaphragms, 
with pucks narrow, complicated, deflected edges, bearing the short radiating 
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DIPpHYPHYLLUM LATESEPTATUM (J/°Coy). Pl. 3. C. fig. 10. 
fief —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 8. 


Sp. Ch.—Stem upwards of eight inches long, cylindrical, about three lines in diameter; nearly smooth, 
faintly striated longitudinally, and obsoletely wrinkled concentrically ; vertical section, middle area occupied 
by slightly irregular transverse diaphragms, extending across two-thirds the diameter of the tubes, about 
four in the vertical space of one line, their edges abruptly bent downwards; lateral area very narrow, of 
nearly equal width, the inner composed of one set of small horizontal plates, the outer of two rows of 
minute, curved, vesicular plates inclining upwards and outwards. 

This species differs from the D. concinnwm (Lonsd.) of the carboniferous limestone Kast of the Ural 
chain, in the great proportional width of the transverse medial plates, which average two-thirds the diameter 
of the stem, or three times the width of the two outer areas of one side in the present species, but 
average one-third the diameter of the stem, or about equal to the two outer areas of one side in the other. 
The dichotomous mode of division of the stems (characteristic of this group among the septate corals), and 
also the conical upward projections of the centre of the transverse lamellae immediately under the point of 
fissure, were very well shewn in many of the specimens. 

Position and Locality Abundant in the carboniferous limestone near Corwen. 

Explanation of Figures —P\. 3. C. fig. 10. Small portion of mass, natural size.— Fig. 10a. Do. 
Vertical section magnified three diameters, shewing the three areas, apparently dichotomous mode of division 
of the parent stem, and conical elevation of the transverse diaphragms below the point of fissure; the top 


Zoopuyra. | UPPER PALAZKOZOIC RADIATA. 89 


of the left hand branch shews a portion of a terminal cup with the broad, smooth diaphragm forming its 
bottom.—Fig. 104. Do. Horizontal section, magnified three diameters, the outer vesicular area forming two 
rows of small connecting plates between the lamellze at their origin. 


Genus, CANINIA. See page 28, 
CANINIA GIGANTEA (Mich.) 


Ref. and Syn.—Michelin, Iconog. p. 81. = Siphonophyllia cylindrica, Se. M°Coy, Carb. Foss. Irel. t. 27. f. 5. 

Sp. Ch.—Corallum simple, nearly cylindrical ; a specimen five inches long, imperfect at each end, two 
inches three lines in diameter at the larger, being one inch ten lines in diameter at the smaller; girt with 
nearly regular obtuse rings of growth about four lines apart; the above greater diameter shews the lamel- 
liferous cylindrical area, one inch six lines in diameter, radiated with about sixty-nine strong, subequal, 
biplated lamellze, with smooth sides, reaching rather more than half way to the centre, where they sink 
to the level of the smooth, nearly regular, horizontal diaphragms, the flattened part of which is about ten 
lines in diameter, surrounded by a margin, abruptly deflected at an obtuse angle to the boundary of the 
inner area; two or three of the lamellz nearly obsolete at the siphonal depression; lamellae connected by 
numerous close, curved, oblique, vesicular plates; outer or perithecal area, surrounding the inner or lamel- 
liferous area, increasing in width by age, formed of nearly uniform strong cellular tissue, composed of very 
numerous curved, oblique, vesicular plates, faintly, or not at all, radiated by delicate costal prolongations 
of the radiating lamellze. 

Position and Locality.— Common in the impure carboniferous limestone of Castle-town Bay, and 
Searlet, Isle of Man. 


CANINIA SUBIBICINA (J/°Coy). (Not figured). 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Sp. Ch.—Corallum much curved, increasing, when young, at the rate of six lines in one inch to a 
diameter of one inch three lines ; after which it remains nearly cylindrical for two or three inches more; 
surface with a thin, nearly smooth, epitheca, marked with obsolete transverse undulations of growth ; when 
the epitheca is removed, the very fine, equal, costal strize are brought into view, five in two lines at a diameter 
of one inch two lines; the outer, small, vesicular area is rather more than a line wide, within which the 
sixty-five thick primary radiating lamellze extend, about four lines towards the centre, leaving the broad, flat, 
smooth, slightly undulated central portion of the diaphragms about six lines in diameter in parts of the cireum- 
ference ; short secondary lamellee appear one between each of the primary ; lateral siphonal depressions strongly 
marked ; vertical section shews the outer vesicular area (at about the above diameter) one and half line 
wide, composed of about four very oblique rows of small rounded cells, extending upwards and outwards, 
from the broad deflected edges of the diaphragms, which latter are thick, tolerably regular, nearly hori- 
zontal in the middle, about three interdiaphragmatal spaces in two lines. 

This species is most nearly like Fischer de Waldheim’s figure of his Turbinolia (Caninia) ibicina, 
from which it differs in the greater number of the lamelle, &c. It differs from the C. gigantea in its smaller 
size, slender form, more regular and smoother surface, much finer cells of the narrow outer area. I suspect 
this may be the coral quoted occasionally by authors from mountain-limestone, under the name of the 
Devonian Cyathophyllum flewuosum, to the figures of which it bears some resemblance in external form, 
but from which it differs in its greater size, coarser lamellar striz, deflected edges to the diaphragms, siphonal 
depression, &e. 

Position and Locality—Not uncommon in the carboniferous limestone of Kendal. 


Genus. CYATHOPSIS (D’Or¢.) 
Ref—Prodrome, p. 105. 


Gen. Char.—Corallum simple, elongate, conic, outer wall thin; radiating lamell strong, reaching the 
walls, but not reaching the centre ; no outer perithecal vesicular area between the ends of the lamellze and the 


N 
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wall; no axis; vertical section shewing irregular transverse diaphragms or broad vesicular plates in the middle, 
extending downwards and outwards, and diminishing in size at the circumference; a strong lateral siphonal 
depression as in Caninia. 

These corals differ from Caninia in wanting the outer perithecal small vesicular area, or lining to the walls; 
from Amplexus, in the more irregular vesicular nature of the transverse plates, particularly at the circumference, 
distinct siphon, and greater extension of the lamelle ; from Calophyllum (which I only know by name), by the 
vesicular edges of the transverse plates between the lamelle at the walls, and the distinct lateral siphonal 
depression. 


CYATHOPSIS CORNU-BOVIS (Mich. Sp.) 
Syn. and Ref—Caninia cornu-bovis. Michelin, Icon. Zooph. t. 47. f. 8. 


Sp. Ch.—Sub-cylindrical, slightly curved at the tip, abruptly tapering at the end, seven lines wide at 
eight lines from the base, generally about two inches long, diameter at that length only nine lines; vertical 
lamellze thirty-three, large, very thick, equal, only three or four in one-fourth of an inch at the margin, one 
extremely small secondary lamella at the margin between each pair of primary, making about six of the obtuse 
vertical costal strize in a quarter of an inch; no cellular structure between them and the walls; marginal 
siphon large, occupying the space of two lamelle; middle transversely septate, the circumference of the 
diaphragms deflected to the walls between the lamellie ; surface transversely rugose. 

Known by its slender form and remarkably thick distant lamellz. 

Position and Locality—Not uncommon in the carboniferous limestone, Derbyshire. 


CYATHOPSIS CORNU-COPLE (Mich. Sp.) 
Syn. and Ref.—Caninia cornu-copie Michelin, Icon. Zooph. t. 59. f. 5. 


Sp. Ch.—Corallum slender, conical, averaging one inch five lines long, and ten lines in diameter, at that 
distance from the apex; terminal cell very oblique; external surface without distinct lamellar strize, smooth or 
only marked with fine, transverse plicee of growth; transverse diaphragms strong, with a very wide and deep 
conical, siphonal depression, near the convex side of the curve; radiating lamelle thin, thirty-four or thirty- 
five in number, uniting branch-wise in few large bundles as they reach the centre, one being obsolete at the 
siphon. 

The smooth surface (without vertical lamellar strie), generally smaller size and more slender form, 
distinguish this from the young of Cyathopsis fwngites; the transverse diaphragms, and conical siphonal 
depression, are very remarkably developed in this species, in which the absence of the vesicular plates of 
the true Caninia is very remarkable, care being taken in the horizontal sections not to confound the deflected 
edges of the lamelle with them. In sections towards the apex, we note that the diaphragms which are 
horizontal in the middle in old corals, converge upwards at a very acute angle in the young (as occurs 
also in others of the genus), and the irregular anastomosing, or branching of the lamellze, is also most 
strongly marked at that part. 

Position and Locality—Not uncommon in the carboniferous limestone of Kendal, Westmoreland ; car- 
boniferous shale of Glasgow; carboniferous limestone of the Isle of Man. 


Cyatuopsis? ERUCA (AZ°Coy) not figured. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 
Sp. Ch.—Corallum very small, subcylindrical, after a diameter of three lines, which it reaches at six 
lines from the apex, slightly curved; length of large example one inch two lines, diameter three and half 


lines ; surface marked with coarse, longitudinal, obtuse lamellar strice, three in the space of one line ; radiating 
lamelle strong, slightly irregular, connected by several curved thick transverse vesicular plates in the hori- 
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zontal section, one of the lamelle stronger than the rest, and extending through the centre, where it is either 
thickened or confounded with a slight mesial boss of one of the transverse septa: vertical section, middle 
third traversed by thick, subregular, transverse diaphragms, convex upwardly, three interdiaphragmatal 
spaces in one line; outer third on each side formed of one or two rows of irregular large cells, formed by 
the junction and occasional duplicature of the deflected edges of the diaphragms. 

This so exactly resembles the Cyathaxonia cornu in size, shape, and general external appearance, that it 
might be very easily confounded with it; even externally, however it might be distinguished by the smaller 
number in a given space of its much coarser lamellar vertical strive ; internally it is easily distinguished by 
wanting the solid styliform axis, by the distinct transverse vesicular plates between the lamelle in the 
horizontal section, and the transverse septation, &c., of the vertical section. 

Position and Locality——Very common in the black carboniferous limestone and shale of Beith, Ayrshire. 


CYATHOPSIS FUNGITES (/Vem. Sp.) 


Ref. and Syn.—Turbinolia fungites Fleming, Brit. Anim. p. 510. Cyathophyllum fungites Koninck, 
Foss. Bel. t. D. f. 2. Caninia patula Michelin, Icon. Zooph. t. 59. f. 4. 

Sp. Ch.—Corallum conical, slender when young, more rapidly enlarging when old, slightly curved; 
terminal cup oblique; length of adult specimens about two and half inches, with a diameter at that length 
of one inch eight lines; diameter at an inch from the apex eight lines; surface with obsolete transverse 
waves of growth, and very strong, subequal, obtuse, longitudinal lamellar strixe or ridges varying from four 
(at one inch six lines in diameter) to six in the space of two lines (the latter number at three lines in 
diameter). The external lamellar striz are double the number of the radiating lamelle, the cleft outer 
edge of each of which form two external ridges; radiating lamelle about fifty at one inch in diameter, 
about thirty-six at six lines in diameter, uniting irregularly by various branch-like junctions into few bundles 
as they reach the centre, and also occasionally uniting obliquely from being inclined at different angles ; 
siphonal irregularity occupying the place of one lamella; transverse plates depressed in the middle, and much 
deflected, and occasionally branched towards the outer wall; terminal cup very deep. 

The strong longitudinal lamellar sulci easily distinguish even the dwarf varieties from the C. cornu-copic. 

The specimens in limestone seem to expand more rapidly than those in shale (excluding variation from 
pressure). 

Position and Locality—Common in the carboniferous limestone of Kendal, Westmoreland ; in the dark 
carboniferous limestone and shale of Craige, near Kilmarnock ; carboniferous shales near Glasgow ; abundant 
in the black carboniferous limestone and shale of Ronald’s Way, Isle of Man; not uncommon in the blaek 
carboniferous limestone and shale of Beith, Ayrshire. 


Genus. CALOPHYLLUM (Dana.) 
= Polycelia (King). 
Gen. Char.—Corallum simple, conic ; radiating lamellee subequal, strong ; no transverse vesicular tissue ; 
transverse diaphragms strong, smooth in the middle, deflected at the edges; no siphonal depression. 
This genus is intermediate between Amplexus and Cyathophyllum, and only differs from Cyathopsis 
(d’Orb.) in wanting the siphonal depression at the side; the absence of the outer layer of vesicular tissue 
separates it from Cyathophyllum. 


CALOPHYLLUM sPINosuM (Kon. Sp.) 
Ref. and Syn.—Ampleaus spinosus Koninck, Anim. Foss. Bel. t. ©. f. 1. 


Sp. Ch.—Corallum small, conical, with the base irregularly curved, averaging one inch long and about 
five lines in diameter, at that distance from the point of attachment; radiating lamelle strong, subequal ; 
surface marked with concentric, irregular, obtuse lines of growth, and rather strong, narrow, vertical lamellar 
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sulci, obscurely disposed in pairs, six in two lines, with numerous scattered, irregularly placed spinose 
tubercles. 

I have not seen the internal structure of this species, but as it has clearly no distinct axis, I cannot, with 
M. Michelin, refer it to the genus Cyathaxonia, and have no hesitation in placing it in the present genus, from 
Koninck’s figure. 

Position and Locality —Rare in the black carboniferous shale, Poolwash, Isle of Man. 


Genus. AMPLEXUS. See page 70. 
AMPLEXUS CORALLOIDES (Sow.) 
Ref. and Syn.—Min. Con. t. 72.= A. Sowerbyi. Phil. Geol. York. t. 2. f. 24. 


Sp. Ch.—Corallum cylindrical, or slightly compressed, long, tortuous, very slowly tapering; extreme 
young, slender, irregularly flexuous, and with small irregular distant transverse wrinkles, crossed by faint 
longitudinal striae, double the number of the marginal lamell:e; adult surface nearly even, marked with fine 
close transverse wrinkles, or strise, and faintly marked longitudinally by the lamellar strize; marginal lamelle 
forty-four to forty-six at the diameters of nine to fourteen lines, very short, strong, resting on the deflected 
edges of the diaphragms, across which faint strie proceed (? membranous continuation of the lamellee) towards 
the centre ; diaphragms strong, numerous, slightly undulated. 

There is often a Caninia-like depression towards the margin of certain of the diaphragms, but it is not a 
true siphon, is never perforated, and does not correspond in position with a similar depression on the adjoining 
diaphragms. A young specimen, three lines in diameter, has got twenty-three marginal lamellee. The ordinary 
adult diameter is about one inch three lines, at which size the corallum is nearly straight, or slightly curved, 
cylindrical, and tolerably even ; the lamellar sulci of the surface measuring two to three spaces in two lines. 

Position and Locality—Common in the carboniferous limestone of Derbyshire. 


Genus. COLUMNARIA (Gold.) redefined. 


Gen. Char.—Corallum of aggregated subparallel branches, either round and concentrically wrinkled, or more 
usually, by mutual pressure becoming polygonal and longitudinally sulcated, but always easily separable ; 
internal structure as in Amplexus, having many transverse simple diaphragms, and the walls longitudinally 
suleated by marginal rudimentary lamell, which crenulate the edges of the transverse plates. Increase by 
fissure of the parent tube, or cell, as in Stylastraa (Lonsd.) ‘Type of the Genus Columnaria sulcata (Gold.) 

This genus has been erroneously described by Goldfuss in the first instance, and has been misunderstood by 
nearly every subsequent author—all describing radiating lamelle from the walls to the centre, and stating 
that there are no transverse plates ; I was rather surprised, therefore, to find the characters I have given above 
in authentic specimens from the Eifel of the C. sulcata (Gold.) ; they also exist in the C. irregularis (Miinst.), 
C. senilis (Koninck), and the following. I deny the existence in those species of radiating lamellz near the 
centre, and find the transverse diaphragms conspicuous. The real affinities of the genus seem to be between 
Michelinea and Amplexus, differing from the former in the tubes being individually distinct (as in Stylastrwa), 
and easily separable by fracture, and being without communicating pores; from the latter it only differs in 
its compound mode of growth. As thus restricted the genus is, no doubt, a good one: the other dissimilar 
species, placed in this genus by Dr Goldfuss and others, will easily fall into Cyathophyllum and other existing 
genera. 


CoLUMNARIA LAXA (M°Coy). PI. 3. C. fig. 11. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IIT. p. 122. 


Sp. Ch—Corallum forming large masses of contiguous, slightly flexuous tubes, rarely in contact ; generally 
round, and finely wrinkled transversely, occasionally the tubes in some part of their length touch the adjoining 
ones, and then become polygonal and longitudinally suleated ; transverse diaphragms undulated, and obliquely 
inclined in various directions ; diameter of tubes from three to four lines. 
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The tubes being rarely in contact, and often cylindrical and flexuous, distinguish this species from its 
congeners. The transverse diaphragms, and absence of radiating lamellie, will serve to separate prismatic 
portions from the other basaltiform corals found with it. 

Position and Locality —Not uncommon in the carboniferous limestone of Derbyshire. 

Explanation of Figures—P1. 3. C. fig. 11. Portions of large mass, natural size, shewing the loose mode of 
growth, and the variation of the columns from round and nearly smooth, to prismatic and longitudinally sul- 
cated ; the tops, by rough fracture, exhibiting the transverse undulated diaphragms with their crenulated edges. 


Subfamily. CYSTIPHYLLINA, See page 29. 
Genus. STREPHODES. See page 29. 
STREPHODES MULTILAMELLATUM (M°Coy). PI. 3. C. fig. 3. 

Ref.—M°Coy, Ann. Nat, Hist. 2nd Series, Vol. III. p. 5. 


Sp. Ch.—Elongate conic, very gradually tapering (generally about five inches long, with a diameter 
of about one and half inch at the termination) ; terminal cell oblique, oval, the short axis about one-fifth less 
than the long; surface regularly girt at about every quarter of an inch with slightly oblique, strong, cup-shaped 
rims of growth, concave above, and produced by the successive growths from the centre leaving the prominent 
edges of the previous cells; weathered surface finely striated by the edges of the vertical lamelle, of which 
there are about twelve in a quarter of an inch; the horizontal oval section shews the centre to be eccentric, close 
to one of the broad sides, and formed by the slight twisting or complication of the radiating lamellz about an 
imaginary axis ; radiating lamellee very thin, of equal thickness, from one hundred to a hundred and thirty at 
the margin, some stopping and some uniting as they approach the centre, in parcels; all the lamellze connected 
throughout at regular intervals by minute transverse vesicular plates; internal structure exposed by hori- 
zontal and vertical sections uniformly and minutely cellular. 

The great number and closeness of the lamellze distinguish this species from those published forms allied 
to it. 

Position and Locality —Rare in the lower carboniferous Jimestone of Arnside, Kendal (and Lisardrea, 
Boyle, co, Roscommon, Ireland). 

Explanation of Figures—PI. 3. C. fig. 3. Natural size, from Arnside (the top has been ground more 
nearly at right angles to the axis than the true opening of the cup, which latter is indicated by the direction of 
the rings of growth).—Fig. 3a. Do. Horizontal section magnified one-third linear. 


Genus. CLISIOPHYLLUM. See page 33. 


CLISIOPHYLLUM BIPARTITUM (J/‘Coy). PI. 3.C. fig. 6. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 2. 


Sp. Ch.—Very elongate conic, nearly cylindrical, with a diameter of one and a quarter inch for the 
greater part of its length; strongly and regularly striated externally (about five strie in one fourth of an 
inch) ; external strize corresponding in number to the radiating lamelle; in the transverse rough section the 
central area is rather more than one-third the whole diameter, composed of the edges of confusedly blended 
vesicular plates, crossed by a few faint extensions of the radiating lamellee, and divided into two symmetrical 
portions by a strong median fissure; the space between this inner area and the outer wall is narrow and 
regularly radiated with about fifty-eight equal, thin, rather distant lamellze, connected by numerous delicate, 
transyerse vesicular plates; between each pair at the circumference, a shorter radiating lamella occurs, 
which only reaches half way to the axis, and where they occur, the connecting vesicular plates are smaller 
and more numerous than from thence to the axis, the intermediate open cellular space less than the outer 
one in width ; vertical section indistinctly tri-areal; outer area defined, about one-sixth of the width on each 
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side, composed of small, much-curved, vesicular plates, forming minute semicircular cells, arranged in very 
oblique rows upwards and outwards, about seven in a row; middle zone rather less than the outer one in 
width, passing gradually into the central structure, formed of few larger and less-curved vesicular plates 
than the outer zone, and having a nearly horizontal direction, one or one and half reaching across the 
space; central area composed of large, thin, close, little-curved, vesicular plates, forming a strongly arched 
series of narrow, elongate cells, the convexity of the arch upwards conforming to the shape of the central 
boss in the cup. If the vertical section be at right angles to the medial fissure or crest of the central boss, 
there is a line visible down the middle of the section: terminal cup deep, lined by the vertical lamellze, and 
having a large oval prominent boss in the centre, traversed by a sharp mesial crest; about one-half or one- 
third of the radiating lamellze ascend the central boss, always in a direct line, those at the sides of the 
mesial crest being at right angles to it, the others joining at a more acute angle as they approach the 
extremity ; and opposite one end of the crest we generally observe one or two of the radiating lamelle 
shorter than the rest, producing a sort of siphon-like irregularity, such as we see in Caninia. 

This coral nearly equals the Caninia gigantea (Mich.) in size and cylindrical form, but is easily dis- 
tinguished by the strong longitudinal striz of the surface, the want of transverse septa in the central 
area, &c. The young reach a diameter of nine lines at about ten lines from the apex, and at this diameter there 
are about six lamelle in the space of three lines; dwarf specimens, not exceeding this size are common 
in the black carboniferous shale of Beith, Ayrshire, shewing the axis rather more than half the diameter, 
the narrow horizontal-celled zone, and the outer zone as in the larger examples. 

Position and Locality.—Rather common in the carboniferous limestone of Derbyshire; shale of Beith, 
Ayrshire. 

Explanation of Figures—PI\. 3. C. fig. 6. Young stem natural size, retaining a few patches of the 
external epitheca, and shewing the shape of the terminal cup (the medial crest on the boss not distinctly 
seen in this view)—Fig. 6a. Do. Horizontal and vertical sections natural size. 


CLISIOPHYLLUM KrysERLINGI (J/’Coy). PI. 3. C. fig. 4. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 2. 


Sp. Ch.—Conical, slightly curved, terminal cell oblique, one inch two lines in diameter in a specimen 
three inches long; surface finely striated longitudinally (about eight striz in one-fourth of an inch) ; about 
fifty-one thin, equal lamellee, descend straight into the deep part of the terminal star, and there abruptly 
twisted spirally about an imaginary axis, forming a prominent conical centre about one-third the diameter 
of the cup, and as high as its base is wide; between each pair of long lamelle is a very short flexuous 
marginal one (about one line long) ; horizontal section shews a very narrow external zone of minute vesicular 
structure, extending as far as the short lamellze, the central area seems a confused, close, crumpling of 
vesicular plates, occupying rather more than one-third the whole diameter, and from it to the circumfer- 
ence, the strong, equal, rather distant plates, radiate with a slight curve. 

This highly typical species of Mr Dana’s American genus Clisiophyllum is closely allied to the Cyatho- 
phyllum coniseptum of Count Keyserling’s “« Wissenschaftliche Beobachtungen auf einer Reise in das Pets- 
chora-Land,” from which it is distinguished by the strong twisting of the plates about the central cone, 
and by having little more than half the number of lamellze at the same diameter, Viewing with Mr Dana 
the conical arrangement of the septa as a generic instead of specific character, it seems probable that 
the two varieties given by Count Keyserling, of his Cyathophyllum coniseptum, are really two species ; and 
the present species, though presenting some intermediate characters, is, I think, distinct; if hereafter any 
one should think otherwise, they still could hardly object to the name I haye proposed in honour of so 
enterprising a geologist; the more so as the term coniseptum would not be applicable as a specific name 
in the genus Clisiophyllum, where all have the conical arrangement of septa alluded to. There can, how- 
ever, I think, be little doubt of the distinctness of the species. 
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Position and Locality—Rare in the carboniferous limestone of Derbyshire. 
Explanation of Figures—P1. 3. C. fig. 4. Natural size, shewing the thin external wall or epitheca in 
parts, absent in others.—Fig. 4a. Horizontal section, natural size. 


CLISIOPHYLLUM MULTIPLEX (Keyserl. Sp.) 


Syn. and Ref.—Cyathophyllum, id. Keyserling, Reise in das Petschora-Land, t. 2. f. 1. 


Sp. Ch.—Corallum forming slightly curved and compressed short, broad, conical individuals, rugged with 
deep, obtuse, concentric rings of growth; about one inch nine lines in diameter, at one inch three lines 
from the base; large examples three and half inches long, and two inches in the long diameter, and one 
inch five lines in the short diameter of the cup, one of the broad sides of which is slightly higher than 
the other; terminal cup shallow, with a wide slightly sloping outer margin, and a flattened base, from 
near the centre of which is an elongate, lateral, siphonal depression ; radiating lamelle of alternate length, 
very delicate, about one hundred and seventy, at one and half inch in diameter, meeting in the centre, 
their edges set, with perforated papillae; external lamellar striz about five in two lines; vertical section, 
shewing a nearly uniform, very minute, vesicular structure, the outer area rather more than one-fourth of 
the diameter, having the rows of small, very numerous, elongate, rounded cells, extending obliquely upwards 
and outwards, with a slight reversal or deflection of the curve close to the outer wall (corresponding with 
the form of the outer area of the cup); inner area nearly half the diameter of the coral, the rows of cells 
taking an M-shaped double upward curve; about eight or nine cells in the space of two lines, either in 
the inner or outer area, measured at right angles to the direction of the rows. 

The British specimens increasing more rapidly in proportion to their height than the foreign species, 
to which I refer them, is the only difference I see, and as the coincidence is so exact in other external 
characters, and in those of the vertical section, I think it best to note it only as a distinct variety at 
present, with a name which can be considered specific at any time, if necessary. When the shorter diameter 
is compared with the length, the difference between the two varieties seems in this respect very trifling. 

Position and Locality —Not uncommon in the carboniferous limestone of Kendal, Westmoreland. 


CLISIOPHYLLUM PROLAPSUM (J/°Coy). PI. 3. C. fig. 5. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 3. 


Sp. Ch.—Elongate conic, much curved and twisted on its axis; terminal cell oblique, deep, with steep 
sides, a narrow flattened or concave space at bottom, from which protrudes the central boss, which is 
about one-third the diameter of the cup, nearly as high as wide, cylindrical, obtusely rounded above, and 
with a deep umbilical cavity in the middle (in partially decomposed or weathered specimens, a rough vertical 
fracture frequently shews the central area or axis as a thick, smooth, persistent tube); diameter of the 
adult little more than an inch, and which it attains at two inches long, remaining nearly cylindrical after 
that length; surface closely striated longitudinally, about fourteen strize in one-fourth of an inch, when 
slightly rubbed so as to shew both sets of lamellze, or half that more usually, when the large ones only 
are seen: horizontal section, inner area rather more than one-third the diameter, of small, closely blended, 
vesicular plates, defined by a thick circular line; outer area with 160 radiating lamelle (in a large specimen 
one inch four lines in diameter), half of which reach from the wall to the edge of the inner area, and the 
intermediate ones only reach half way; transverse vesicular plates very delicate, about five rows of very small 
ones in the space occupied by the short lamelle, fewer in the intervening space from thence to the axis: 
vertical section, inner area defined by rather thick walls; it consists of minute, compressed, elongate cells, 
arranged in very numerous, transverse, curved rows, the convexity of the curve upwards; outer area narrow, 
of minute cellular structure, inclining upwards and outwards, about five cells in a row; middle area of much 
larger, and less inclined, vesicular structure, three to four cells in a row. 

This species forms the type of the genus Awlophyllum of MM. Milne Edwards and Haime, from the 
definite tubular boundary to the inner area or axis; this however is merely a question of degree, serving 
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to distinguish a well-marked species, but scarcely applicable as grounds of generic division, for this inner 
area or axis is more or less defined in all, and different parts or ages of the same specimen shew variation 
in this respect. 

Position and Locality——Rather common in the carboniferous limestone of Derbyshire. Var. @ minor, 
a single dwarfed specimen from the impure carboniferous limestone of Lowick, Northumberland, shewing 
110 lamelle at nine lines in diameter, and about ten external strice in three lines. In this specimen the 
tubular perforation of the lamelle, parallel with their sides, is clearly seen, and also a branch-like union of 
the short, with the long lamell, in part. The same small variety is common in the black carboniferous 
limestone of Beith, Ayrshire, often shewing a strong wall between the middle and outer areas, and having 
about eighty-two lamellze at a diameter of seven lines, and also a slight siphonal irregularity. 

Explanation of Figures—P\, 3. C. fig. 5. Natural size, shewing the form of the terminal cup, and 
projecting base of the inner area, and in the lower part an accidental fracture shews the inner area as a 
persistent tube—Fig. 5a, Do, Horizontal and vertical magnified two diameters, shewing the strong wall 
to the inner area. 


CLISIOPHYLLUM TURBINATUM (J7"Coy). Page 88, figs. a, 0, c. 
Ref—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Sp. Ch.—Corallum simple, turbinate, very rapidly enlarging, attaining the adult diameter of about one and 
a half inches at two inches from the point of attachment ; surface of the strong external wali, or epitheca, 
marked by coarse, numerous, imbricating, transverse striee, and a few larger inequalities of growth, (no distinet 
longitudinal strize, except where abraded) ; horizontal section, central area, or axis, nearly equalling one-half the 
diameter of the coral, composed of a close crumpling of fine vesicular plates, crossed by a few radiating irregular 
extensions of every 4th or 5th of the radiating lamelle, one of which, stronger than the rest, is usually seen to 
cross the middle (forming a thick mesial line in the vertical section, and a prominent crest in the cup); lamelli- 
ferous area rather less than one-third of the whole diameter, radiated by about fifty-four strong equal lamellz 
(at a diameter of one inch), connected by numerous delicate transverse vesicular plates ; four lamellze in the space 
of two lines, near the margin; outer or perithecal area less than one-fourth the width of the lamelliferous zone, 
from which it is separated by a thin definite boundary; it is composed of about two obscure rows of small, 
compressed, cells, more or less crossed by costal extensions of the lamellee: vertical section shews a strong 
solid line down the middle of the axis, or inner area, a thinner solid line defining the axis on each side, 
and a similar one between the middle and external areas ; external area very narrow, of about two rows of minute 
cells; middle area of about three rows of large rhomboidal cells, formed of thin, moderately-curved vesicular 
plates, converging upwards and inwards, at a low angle ; inner area composed on each side of about three rows of 
cells, converging upwards to the mesial line, much smaller, and more compressed than those of the middle area ; 
terminal cup of moderate depth, lined by the thick, equal, radiating lamellee, the axis forming a moderately pro- 
minent boss in the bottom, crossed by a small prominent crestiform plate. 

This is easily distinguished from the other known species by {its short, rapidly expanding, turbinate 
form; it resembles the C. bipartitum in the crest-like median plate on the boss, or central area (axis), but 
differs in having the axis much smaller, the middle area much larger, the perithecal area smaller, and fewer 
lamellee, besides the difference in shape. The C. Keyserlingi, like the last species, has short secondary lamellee 
between the larger ones; it also differs in its very slender form, and wants the crest across the axial boss in the 
cup, but is otherwise nearly allied, although very distinct as a species. 

Position and Locality.x— Common in the carboniferous limestone of Beith, Ayrshire; rare in the 
carboniferous limestone of Derbyshire. 

Explanation of Figures.—a. Old specimen, natural size, shewing the imbricating interruptions of growth, 
and costal edges of lamellze in the worn upper portion; 4. horizontal section, natural size, shewing the large, 
partially-radiated vesicular tissue of the inner or axal area, the equal lamellze in the middle area, and the very 
narrow unequally developed outer, or perithecal zone ; c. vertical section, and form of terminal cup, natural size 
of small specimen, shewing the proportions and directions of the cells of the three areas, and the solid defining 
lines of each, as well as the section of the mesial crest of the axis. 
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Subfamily. NEMATOPHYLLINE. Sce page 33. 


Genus. NEMATOPHYLLUM (M°Coy). 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 15. 


Gen. Char.—Corallum composed of numerous, inseparably united, polygonal, prismatic tubes, each having a 
straight, thin, flat, fillet-like solid, or nearly solid, axis, from which, in the horizontal section, the fine numerous 
radiating lamellze are seen extending directly to the walls; radiating lamellze connected by very fine trans- 
verse dissepiments, only visible externally in the outer area: vertical section shews three distinct areas: first, 
the thin flat axis; second, a sharply defined cylinder of small vesicular arched plates, the rows directed 
from the axis obliquely downwards and outwards; outside this is the third area of similar small arched plates, 
forming a minutely vesicular structure, slightly smaller than that of the inner zone, but the rows directed 
obliquely upwards and outwards ; reproduction by small circular buds, developed within the area of the parent 
star. 

In mode of reproduction and tri-areal structure this genus approaches Strombodes (as above understood), 
from which it differs altogether in the nature of the axis, which in all the species of that genus is cylindrical, 
composed of numerous plates variously twisted together, and giving a cellulose section in every direction, but, 
on the contrary, forms a thin, flat, simply solid lamina in the present group, and is exhibited in a vertical 
fracture, either as a narrow opaque white line, or as a broad ribbon-like fillet, according to whether the section 
is in the direction of its width or across it. A further difference is constantly observable between these groups in 
the vertical section, which is, that the interstitial vesicular plates of the inner area in Strombodes have their rows 
either nearly horizontal, or inclining obliquely upwards from the axis towards the outer wall, while in Nema- 
tophyllum, on the contrary, they converge towards the axis aboye and incline downwards and outwards below, 
so as usually to meet at a considerable angle those of the outer area which incline in the usual direction 
upwards and outwards towards the walls. This peculiarity in the inclination of the interstitial vesicular plates 
of the inner area produces a marked difference in the stars on the weathered surface in the two genera, causing 
the inner area to form a large prominent oval or conical boss in Nematophyllum, and a flat or deeply-hollowed 
cup in Strombodes. A third difference between these generic groups is, that in the latter, the vertical radiating 
lamellz are principally confined to the inner area, not existing in most of the species at all in the outer area, 
and do not reach the walls; while, on the contrary, all the radiating lamelle in Nematophyllum arise from the 
outer walls, are strongest in the outer area, and only half of them in general penetrate the inner area. In the 
latter corals also, the whole vesicular structure is much more minute and delicate in stems of the same size 
than in the others, and the cells of the inner area are larger than those of the outer, which is the reverse of what 
we find in Strombodes. As the young columns are produced from circular buds continuing their development 
within the walls of the parent, it results that the stems are inseparably united; the walls defining the stars 
being one simple plate, the joint production of the adjacent polypes, cannot be divided, and consequently, 
vertical fractures of the mass, instead of exposing the flat striated external surface of the stems, pass invariably 
through the substance of the coral itself, exposing only sections of the interior; the eternal walls being 
only seen in those rare cases shewing the extreme limits of a mass, or where in a section two masses may have 
coalesced. Some of the species resemble C/isiophyllum, but are distinguished by the peculiar axis, and by 
the cells of the inner area being larger and fewer than those of the outer. The genus is, I believe, exclusively 
Paleozoic. 


NEMATOPHYLLUM ARACHNOIDEUM (M"Coy). PI. 3. A. fig. 6. 


ftef—M Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 16. 


Sp. Ch.—Stars with from four to seven angles, and averaging from six to nine lines in diameter; ais 
very thin, one line wide; vertical section, inner vesicular area wider than the outer, of little-arched plates 
inclining slightly downwards from the axis; it takes about two (rarely one) of those plates to reach from 
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the axis to the extent of this area, or two irregularly elongate unequal cells in a slightly oblique line 
from the axis to the wall of the inner area; outer area separated from the inner by a sharp distinct 
line on each side, and composed of much smaller and more highly curved vesicular plates, so that there 
are from five to seven small, nearly equal, rounded cells, extending in a line obliquely upwards and out- 
wards from the inner area to the outer walls of the tube; horizontal section, boundary or divisional walls 
thin, stars radiated with from fifty to fifty-five very thin lamellze, of equal thickness, but alternately long 
and short, the long reaching to the centre, the short barely entering the edge of the inner area; wea- 
thered surface, stars flattened, separated by a depressed line; inner area forming a gentle convex, oval, 
or circular boss, with the axis forming a short impressed line in the middle; the radiating lamellze exhibit 
numerous delicate curved interstitial plates in the outer area, but none in the inner area. 

This beautifully delicate species is the largest of the genus I am acquainted with, the usual width of 
the stars being seven lines, diameter of the inner area about two and half lines. It very frequently exhibits 
the young oval buds within the corners of the old stars, generally but one, very rarely two in a star. 

Position and Locality—Forms large masses in the carboniferous limestone of Derbyshire. 

Explanation of Figures —PI\. 3. A. fig. 6. Part of mass, natural size, from Derbyshire, shewing the 
weathered appearance of the stars (the impressed lines being the sites of the original coral which wore 
faster than the matrix); several of the stars shew young buds within their lengthened corners.—Fig. 6a. 
Do. Horizontal section of one star magnified two diameters, shewing the central axis, and the circular 
germ of a young individual within the area of the parent.—Fig. 64. Do. Vertical section magnified three 
diameters of one column and part of a second, to shew the thick solid divisional wall between them, the 
thick central axis, the broad transversely septate inner area, and broad vesicular outer one. 


NEMATOPHYLLUM CLISIOIDES (J/°Coy). PI. 3. B. fig. 2. 


Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 18. 


Sp. Ch.—Stars generally hexagonal, and averaging two lines in diameter: weathered surface, stars defined 
by a rather thick, prominent, crenulated divisional wall; outer area inclined downwards and inwards to form a 
shallow cup, in the middle of which the inner area rises into a conical tent-like boss, having the small flattened 
axis in the centre ; horizontal section, divisional lines of the stars thin, straight; ais thin, half a line wide; 
radiating lamelle thirty-six, thin, one-half extending in a flexuous manner from the walls to the centre, 
the intervening ones also flexuous but of irregular lengths, most of them reaching half-way; tranverse 
vesicular plates about two rows only at the circumference, few and delicate, if visible at all; vertical section, 
axis as in the other species; inner area very wide, of large, little-curved vesicular plates, inclining obliquely 
downwards and outwards; one or two (or most commonly one and half) lengthened irregular cells reach 
from the axis to the outer area; outer area very narrow, of small, much-curved vesicular plates, inclining 
very obliquely upwards and outwards, forming minute rounded cells about two in a row. 

This species much resembles some of the massive Astreoid Clistophyllic of Dana, by the conical 
tent-like aspect of the inner area within the cups or weathered terminal cells; the distinct flattened axis, 
resembling that of the other Nematophylla, will however distinguish it. The flexuous character of the 
radiating lamelle in the transverse polished section is remarkable. The Astrwa irregularis of Portlock’s 
Report on Londonderry, &c. which I know to be a true Nematophyllwm, resembles this species in the small 
size of the stars and flexuous lamelle, but is easily distinguished by the cells being simply cup-shaped, 
descending uninterruptedly from the walls to the small, flat, prominent axis in the bottom of the cup, 
instead of the large tent-like boss formed by the inner zone of the above species, 

Position and Locality—Forms irregular, tuberose masses in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P1|. 3. B. fig. 2. Natural size, shewing the form of the terminal stars — 
Fig. 2a. Do. Vertical section magnified three diameters, shewing the solid axis and the characters of 
the outer and inner areas, and giving the profile of the terminal star at top, shewing the narrow, steep, 
outer area, the wide tent-shaped inner area and the projecting axis.—Fig. 24. Do. Horizontal section 
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of one star magnified three diameters, shewing the flat axis, the flexuous radiating lamellee, and the few 
rows of vesicular plates of the outer area. 


NEMATOPHYLLUM DECIPIENS (J/*Coy). Not figured. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IIT. p. 18. 


Sp. Ch.—Weathered surface having the stars undefined, the lamelle of the outer area of adjoining 
cells appearing continuous, and forming a flat surface, in which the inner area of each star forms a deep 
cylindrical cell one and half lines in diameter, and about their own diameter apart ; in the bottom of 
these cells the lamelle rise to form a little cone, from the apex of which projects (when well preserved) the long 
thin flat axis, rising to the level of the outer area; on the polished transverse section the stars are perfectly 
defined by distinct walls, four to six-angled, two to three lines in diameter, with a flat central axis half 
a line wide, and shew the circular germs of young columns in the corners of some of the old stars; radiating 
lamelle thin, about thirty-four, of equal thickness, one-half reaching the centre, the other barely touching the 
inner area, which forms a circle about one and half lines in diameter; the radiating plates are connected 
by numerous curved vesicular plates in the outer area, but few or none are visible in the inner area ; vertical 
section, axis thin, solid ; inner area of small, curved, vesicular plates, extending obliquely downwards and out- 
wards from the axis, about two or three cells in a row; outer area separated from the inner by a thin vertical 
line, it is composed of small curved vesicular plates, in rows inclining obliquely upwards and outwards, about 
four cells in a row. 

The flat broad spaces between the cups, the seeming continuity of the radiating lamelle of adjoining 
stars, and the apparent want of divisional walls between these latter, give the weathered surface of this coral 
much the aspect of the so called Astrea Hennahi (Lonsd.) of the Devonian rocks; but it is clearly dis- 
tinguished by the divisional walls appearing distinctly in the horizontal sections, and by the flat, nearly 
solid axis, which is very obvious both in the polished section and weathered stars. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. 


NEMATOPHYLLUM MINUS (J/‘Coy). PI. 3. B. fig. 3. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 17. 


Sp. Ch.—Stars having from four to seven angles, and averaging from three to four lines in diameter; 
axis thin, about three-fourths of a line wide; vertical section, inner area slightly wider than the outer on 
each side, composed of but slightly-curved vesicular plates extending obliquely downwards and outwards, 
each one nearly reaching from the axis to the external boundary of the inner area, forming thus but one 
or two elongate cells in each oblique row between these points; outer area of much smaller and more 
curved plates, forming smaller, more regular and rounded cells, disposed in indistinct rows obliquely upwards 
and outwards, about four in a row from the inner area to the outer wall; weathered surface, stars nearly 
flat, inner area forming a large convex oyal or circular boss in the middle of the star, and having the 
axis in the centre; horizontal section, axis, and forty-five to fifty-three, thin, radiating lamell, of equal 
thickness, one half of them reaching the centre, the intermediate ones entering but a short way into the 
inner zone; numerous small, curved, interstitial plates between the lamellee in the outer zone, (four or five 
rows), not visible in the inner one. 

In all our weathered specimens the solid axis and divisional walls appear sunk below the level of the 
rest of the star, giving the idea that the mineral matter of the matrix having at first penetrated the 
vesicular tissues of the more delicate parts of the star, tended to their ultimate preservation, while the 
originally thicker portions of solid coral, being now unprotected, decay more rapidly. 

This species is allied to the NV. arachnoideum (M*Coy), but is constantly distinguished by the smaller size 
of the stars, lamellee, and more open internal vesicular structure. 
02 


100 BRITISH PALA®OZOIC FOSSILS. [Zoopuyra. 


Position and Locality—Forms large depressed, convex masses, ten inches or more in diameter, in the 
carboniferous limestone of Kendal. 

Explanation of Figures—P1. 3. B. fig. 3. Portion of large mass, natural size, shewing the weathered 
terminal stars (a peculiarity of weathering, shewing the solid walls and axis as impressed lines), the very 
slight convexity of the inner and outer areas, and the occasional circular young buds developed in the corners 
of some of the stars.—Fig. 3a. Do. Vertical section magnified three diameters, shewing the characters of 
the axis and the vesicular plates of both areas, together with the supposed original form of the star deduced from 
the direction of the vesicular plates of both areas.—Fig. 36. Do. Horizontal section magnified three 
diameters. 


Genus. STYLAXIS (M°Coy). 
Ref —M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. ITI. p. 119. 


Gen. Char.—Corallum composed of adjacent polygonal prismatic, easily separable tubes, internally 
divided into three areas: vertical section, first, a thin, flat, straight axis; second, a broad inner area, 
composed of numerous curved vesicular plates in irregular rows, converging upwards to the axis; third, 
an outer area on each side, composed of smaller and more curved vesicular plates, in rows inclining 
obliquely upwards and outwards: horizontal section, displaying the central flat axis, surrounded by radiating 
lamellee extending from the walls, and connected in the outer area by numerous transverse vesicular plates: 
additional columns, produced by a bipartite division of the parent stem, parallel to one of its faces: 
polyps distinetly separated above. 

The corals of this genus bear precisely the same relation to Nematophyllum that Stylastrea (Lonsd.) 
does to Lithostrotion of the same writer (Strombodes), with regard to their mode of development, that is 
to say, in Nematophyllum, as in Strombodes, the increase is by circular buds developed within the walls 
of the parent stem, the polygonal walls being gradually perfected by the joint labour of adjacent polyps, 
which it is inferred from their mode of growth had a community of existence and organic union at the 
surface, and from the same cause the columns haye no outer surface to exhibit in a rough fracture, but 
break through the middle rather than separate one from another. In the Stylawis, however, as in the 
Stylastrea, the new columns are produced by a sudden splitting of one of the columns into two, the 
divisional lines commencing along the middle of one face and going directly across to the opposite face, 
distinctly separating the young foursided column at once by a double plated, rectilinear boundary-wall, 
parallel with one of the faces; the external striz of the old column being traceable upwards into the 
young one which may probably be viewed as a compressed branch from a lateral bud. The columns are 
easily separable one from another in the rough fracture, and the polyps are inferred to have been distinct 
from each other, and each to have constructed independently its own boundary-wall. 


StyLaAxis Freminent (A/°Coy). Pl. 3. A. fig. 3. 
Lief —MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 121. 


Sp. Ch.—Corallum of very long, prismatic, generally hexagonal, easily separable tubes, averaging three 
lines in diameter; outer surface strongly striated longitudinally, and marked with direct transverse rugosities 
of growth; bipartite division of the columns frequent; vertical section, exhibiting the thin flat axis, sur- 
rounded by an inner zone of small, slightly curved, interstitial plates, inclining downwards and outwards 
from the axis, forming on each side a row of nearly simple oblique cells; outer zone of small vesicular, 
much curved plates, inclined in an opposite direction, or upwards and outwards, four or five in a row: 
horizontal section, axis thin, half a line wide, surrounded by about forty-three thin, radiating lamelle from 
the walls, half of which only reach half way; numerous small, thin, transverse, connecting plates between 
the lamellze in the outer zone. 

The bipartite mode of division of the column is frequently and easily observed in this species, which 
commonly forms large masses. It greatly resembles, externally, the Stylastrea basaltiformis, but is easily 
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distinguished by the small, but distinct, central axis visible in the transverse fracture, and further by the 
different disposition of the lamellz of the inner zone. The small size of the tubes, and less number of 
lamell:e, distinguish it from the Stylawis major. 

This is probably the Lithostrotion striatum of Fleming (Brit. Anim.), as he particularly says, “the 
rays of the star unite with @ small solid central axis;” I think, however, with Mr Lonsdale, that he is 
wrong in his references. I have, with great pleasure, dedicated the species to so admirable a naturalist, 
the extraordinary merit of whose writings on the British marine animals is well known to all who engage 
in the same laborious and difficult study. 

Position and Locality—Common in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—PI\. 3. A. fig. 3. Portion of mass, natural size, from Derbyshire.—Fig. 3 a. 
Do. Horizontal section magnified three diameters, shewing the central axis and inner and outer area.— 
Fig. 36. Do. Vertical section magnified three diameters, shewing the central axis, the nearly simple 
inner area, and vesicular outer area; and the top giving a portion of horizontal section, shewing the 
relation of the two views. 


STYLAXIS IRREGULARIS (AZ/‘Coy). Pl. 3. A. fig. 5. 
Ref. and Syn.—Stylastrea irregularis M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IIT. p. 9. 


Sp. Ch.—Corallum of polygonal five or six-angled tubes two lines in diameter, of such twisted and 
irregular upward growth that a vertical fracture frequently exposes a mixed appearance of outer walls and 
internal sections; outer surface longitudinally striated and transversely wrinkled by waves of growth; vertical 
section, inner area broad, regularly septate by nearly straight, equal, thick, transverse plates; outer area very 
narrow, composed of much-curyed vesicular plates, forming rather open rounded cells, in rows obliquely 
upwards and outwards, two or three in a row; horizontal section, central area smooth, surrounded by 
about thirty slightly flexuous radiating lamellze from the walls, fifteen of which are much shorter than the 
others; near the walls the radiating lamellz are connected by few, thick, vesicular plates. 

This species is remarkable for the peculiar, irregularly twisted, mode of growth of the columns, 
which, when the rock is compact, gives the mixed character to the fracture, seemingly between that of 
Lithostrotion (Strombodes) and Stylastrea. It is also remarkable for the nearly perfect transverse chambering 
of the central area. The small diameter of the tubes and few lamellee easily distinguish it from the other 
allied species. 

Position and Locality—Forms small masses in the carboniferous limestone of Derbyshire. 

Explanation of Figures—P1. 3. A. fig. 5. Portion of mass natural size from Derbyshire, shewing the 
very irregular mode of growth.—Fig. 5a. Horizontal section magnified six diameters, shewing the central 
axis and irregularly anastomosing lamellee.—Fig. 56. Vertical section magnified four diameters, shewing 
the central axis on the right, and part of the left column, the broad, transversely septate inner area, and 
narrow outer vesicular area, upper part of the left-hand column shewing a partially weathered section. 


STYLAXIS MAJOR (A/*Coy). PI. 3. A. fig. 4. 
Ref—-M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 120. 


Sp. Ch.—Tubes averaging six lines in diameter, mostly hexagonal, external surface coarsely striated 
longitudinally, and transversely marked with strong curved irregularities of growth, the convexity of the 
curves upwards: horizontal section, sixty-three slender radiating lamellze converging from the walls towards 
the flat central style or axis, which is about one line in width; one half of the lamelle reach the centre, 
the intervening ones reach rather more than half way; outer area exhibiting numerous transverse vesicular 
plates between the radiating lamelle. Vertical section, axis straight, ribbon like, inner area broad, of 
slightly-curved vesicular plates, forming rows of lengthened irregular cells, extending obliquely downwards 
and outwards from the axis, about three in a row; outer area of rows of small, hemispherically-curved 
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plates, including small rounded cells extending very obliquely upwards and outwards, about five or six in 
each row. 

This species is remarkable for the large size of its tubes and great number of the radiating lamelle. 

Position and Locality—F¥rom the carboniferous limestone of Derbyshire. 

Explanation of Figures—P|. 3. A. fig. 4. Natural size from Derbyshire, shewing near base the mode 
of division of certain faces of a column to form a young individual_—Fig. 4a. Do. Horizontal section 
magnified three diameters, shewing the axis and inner and outer areas.—Fig. 44. Do. Vertical section, 
magnified three diameters, shewing the central axis, complex inner area, and vesicular outer area; at top 
a portion of horizontal section, shewing the relation of these appearances. 


Genus. STROMBODES. See page 34. 


STROMBODES CONAXIS (A/°Coy). PI. 3. B. fig. 4. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IIT. p. 10. 


Sp. Ch.—Columns irregularly aggregated, averaging half an inch in width, mostly hexagonal; azis 
elliptical, formed of a series of closely superposed conical plates, connected by a few fine vertical lamelle ; 
vertical section, the outer area formed of broad, curved, slightly inclined plates, two rows between the wall 
and inner area; between this and the inner area there is a fine vertical defining line; inner area, very 
open cellular structure, of slightly curved, rather distant vesicular plates, which are nearly horizontal near 
the outer zone, but within seem gradually to bend up and become continuous with the close conical cup- 
like plates forming the axis; these latter seem connected by extremely delicate, irregular, radiating plates. 
Horizontal section, axis oval, of close irregular concentric lines, connected by few delicate radiating ones ; 
lamelliferous zone surrounding the axis, of about forty-two to forty-six alternately broad and rudimentary 
lamellie, supported by a double circle of interstitial plates at the circumference, with an outward curve ; 
outer zone wide, formed of large arched plates forming a loosely vesicular structure, the convexity of the 
curve inwards. Terminal star, axis very prominent, oval, vertically ribbed, but not twisted, seated in a 
deep oval or circular cup, lined by the strong radiating lamelle; outer zone nearly flat, oblique at the 
sides, faintly marked with rather distant, fine lines, representing probably a membranous extension of the 
strong radiating lamelle of the inner zone to the boundaries of the cells, which are strong, prominent, 
and slightly crenulated. 

In a rough transverse section the axis appears as a deep conical hollow on the under side. It will 
thus be seen that in the remarkable cone-in-cone structure of the axis this resembles the Russian Strombodes 
mamillare and S. astroides (Lithostrotion id. of Lonsdale), from both of which it differs in the axis not 
being twisted in the terminal star, in the outer zone not being traversed by strong radiating costal lamelle, 
from the former in the much less obliquity of the plates of the outer area, as well as the distinctness of 
all the three areas under every circumstance. In general appearance and imperfect radiation of the outer 
area it resembles the S. emarciatum and S. floriforme (Lithostrotion id. of Lonsdale), but is distinguished 
from the first by the rudimentary radiating lamelle between the primary ones, and from both by the 
conical structure of the axis, which is formed in them of irregularly twisted vertical plates. 

Position and Locality—Not uncommon in the carboniferous limestone near Bakewell, Derbyshire. 

Explanation of Figures.—P1. 8. B. fig. 4. Portion of large mass natural size, shewing the appearance 
of the weathered terminal cups, with the projecting conical axis—Fig. 4a. Do. Vertical section, the 
upper half polished, shewing the two rows of large cells of the outer area, the large, nearly simple, and 
horizontal cells of the inner area, and the fine, close, upward-curved lines representing the sections of the 
conical plates of the axis, with the few irregular connecting filaments; the upper end gives a profile of 
the terminal cup. The lower half is a rough section, shewing the separate cones of the axis entering 
into each other.—Fig. 44. Do. Horizontal section shewing the axis, the lamelliferous cylinder bounded 
by a double circle of small plates and the large vesicular structure of the outer area. 
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STROMBODES EMARCIATUM (Lonsd. Sp.) 


Syn. and Ref—Lithostrotion id. Lonsd. Geol. Russ. p. 603. 


Sp. Ch.—Corallum forming large masses of polygonal tubes, very unequal in size and shape, with an 
average diameter of about five lines, boundary walls strong, crenulated, vesicular perithecal zone of each star 
broad, not radiated by extensions of the lamelle; circular inner lamelliferous area, or true cell-tube, usually 
three lines in diameter, radiated by about twenty-three, thick equal lamellze, which reach the central axis; axis 
one line in diameter, composed of spirally complicated vesicular plates: horizontal section, boundary walls of 
the stars very thick, enclosing a broad, irregular, largely vesicular perithecal zone, not radiated by the lamellz ; 
lamellze thick, connected by very few transverse vesicular plates ; axis of irregularly complicated sections of its 
component lamellze: vertical section, outer area composed of moderately inclined, arched vesicular plates, 
extremely irregular in size and distribution, usually about three in a row; inner area composed of slightly 
curved yesicular plates, forming nearly horizontal irregular cells, one or two oe from the outer area 
to the axis. 

Easily distinguished from the S. floriforme by the unradiated outer area, | &e. 

Position and Locality—Rare in the carboniferous Limestone of Derbyshire. 


STROMBODES FLORIFORME (Martin Sp.) 


Syn. and Ref.—E.. Madreporites floriforme Martin, Pet. Derb. t. 48. fig. 8. and t. 44. f. 5. 
Lithostrotion floriforme Lonsd. Geol. Russ. p. 609. 


Sp. Ch.—Corallum forming large, compound masses, of polygonal unequal cells, averaging five lines in 
diameter ; boundary walls thick, prominent, crenulated, outer surface of the tubes with obtuse costal strize, 
about five in two lines, rugged with large transverse inequalities of growth; terminal cups with the 
outer area slightly inclined, and strongly radiated by the costal extensions of about fifty radiating lamelle, 
half of which become slightly stronger in lining the very deep circular, central area, or cell-tube which 
is nearly three lines in diameter, from the centre of which projects the large cylindrical obtuse axis 
(about a line and half in diameter), rising nearly to the height of the boundary walls. Vertical section 
shews the thick cylindrical axis, composed of spirally twisted laminze; inner area composed of slightly 
curved vesicular plates, forming small, nearly horizontal cells, one or two reaching from the axis to the 
boundary-wall of the area, which is very thick and strongly defined; outer area composed of highly inclined, 
slightly curved, vesicular plates, forming lengthened cells, extending obliquely upwards and outwards, one 
or two extending from the inner cell-tube to the strong epithecal wall of the individual: horizontal section, 
epithecal wall strong, boundary-wall of the circular lamelliferous tube strong; outer or perithecal area, 
irregularly vesicular, crossed by about fifty-two delicate costal prolongations of the radiating lamellze, 
twenty-six of which penetrate but a short way within the cell-tube, the other twenty- Six increasing in 
thickness and reaching the axis, connected by few or no delicate vesicular plates; axis forming a Goanaced 
circular mesh of the ie edges of its component lamine. 

Although the above diameter of the stars is the average one, I have yet seen occasional columns, 
nine lines in diameter. The radiation of the outer area and distinct secondary lamellz, easily distinguish 
this species from the Strombodes emarciatum. 

Position and Locality —Very common in the carboniferous limestone of Derbyshire; in the red car- 
boniferous limestone of Bristol; and beautifully weathered in the pinkish carboniferous limestone of Chalk 
Quarry, near Rosley, Cumberland. 
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Genus. LONSDALEIA (J/°Coy). 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 11*. 


Gen. Char.—Corallum composed of circular, tapering, proliferous stems, not laterally united, or polygonal 
from the mutual pressure of a crowded growth ; internally composed of three areas; Ist, a cylindrical, defined, 
complex axis composed of irregular blended plates; 2nd, a cylindrical defined area of strong, vertical, radiating 
lamellze, connected by thin oblique transyerse dissepiments ; 3rd, largely cellular outer zone between the vertical 
lamellee and the external wall of the stem, composed of much curved vesicular plates extending obliquely 
upwards and outwards; outer walls of the tubes longitudinally striated and transversely rugose ; reproduction 
by circular germs developed in the cellular outer zone, and springing at once obliquely without the area of the 
parent stem, which continues its growth uninterruptedly with the slender young stem projecting from one of 
the transverse rugosities of the external surface ; the young stem seems at first only composed of the axis, and 
gradually acquires the inner lamelliferous and outer perithecal vesicular zones as it increases in size, the 
latter being widest in proportion in the adult individual. 

The little known Evismatholites Madreporites duplicatus of Martin’s ‘ Petrificata Derbiensia, may be 
looked upon as the type of this genus, which I have dedicated to Mr Lonsdale. It will he seen from 
the above notice, to unite in itself the internal structure of Strombodes (Lithostrotion Lonsd.) with the external 
characters and mode of growth of Oyathophyllum (C. dianthus, Se.) 


LonsDALEIA CRAssIcoNUS (J/°Coy). Pl. 3. B. fig. 5. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 12. 


Sp. Ch.—Corallum forming groups of loosely connected masses of elongate-conical stems, averaging 
six to seven lines in diameter; surface with concentric wrinkles and coarse flexuous longitudinal striz ; 
lateral branches rapidly expanding, conical, widening from their base at the rate of six lines in nine 
lines of length: horizontal section shews a central circular axis one and half lines in diameter of fine 
angulated concentric lines crossed by a few radiating ones; outside which is a circular area three lines 
in diameter, of about twenty-four vertical radiating lamellze, with few or no connecting vesicular plates 
between them except one thick circle at the circumference; the outer area composed of irregular, curved 
vesicular plates, forming large irregular cellulose texture: vertical section, the central axis of close delicate 
spirally and conically twisted lamince ; the inner area of one row of distant, delicate, irregular, curved 
transverse plates forming very open cells; outer area defined from the inner by a line on each side 
representing the bounding circle of the inner area of the horizontal section, formed of loose irregular 
cellular tissue, of large, slightly curved, vesicular plates, extending obliquely upwards and outwards, two 
in a row. 

This species is much less irregularly wrinkled than the L. duplicata (Mart. sp.), forms shorter and 
more widely turbinated masses, and is distinguished externally at a glance by the lateral branches ex- 
panding rapidly from their point of attachment to a conical form, while in the ZL. duplicata the lateral 
branches retain their original small diameter for a great length (increasing at about the rate of four lines 
in three inches), and present a strange contrast to the parent stem, as is faithfully shewn in the rough 
figure of Martin. 


* Since I published my paper above referred to, M. d’Orbigny has used the same name generically in his ‘Prodrome,’ 
(p- 25), for the Porites inordinata of Lonsdale, without however defining the Genus, and only judging of the fossiLrom the 
figure. Most of the discoveries in this work of M. d’Orbigny are dated 1847 for reasons given on p. xiii, but in accordance 
with the rules for nomenclature of the British Association for the Advancement of Science, I have supposed their true date 
to be that of their publication, which seems to be 1850, for though the title-page bears 1849 the cover bears 1850, and my 
bookseller could not obtain the work from the publisher till March, 1850. It must be delightful to M. d’Orbigny to see so 
many of his generic groups, determined in the privacy of his own study in 1847, coincide with those established by inde- 
pendent observers during the three years which succeeded previous to making his own results known. 
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Position and Locality.—In the red carboniferous limestone of Arnside, Kendal; also near Bakewell, 
Derbyshire, in the limestone of the same age. 

Explanation of Figures—P\. 3. B. fig. 5.—Natural size, from Arnside, shewing the rapid increase of 
the young.—Fig. 5a. Do. Vertical section magnified three diameters, shewing the characters of the 
axis and the inner and outer areas, terminated by a horizontal section of half the tubes, shewing the 
relation of the characters exhibited in the two sections—Fig. 54. Do. Horizontal section magnified two 


diameters. 


LONSDALEIA DUPLICATA (Mart. Sp.) 
ef. and Syn.—E. Madreporites duplicatus Martin, Pet. Derb. t. 30. f. 1, 2. 


Sp. Ch.—Corallum forming very large, loosely aggregated masses of round, concentrically rugose branches, 
nearly in contact throughout, of very unequal diameter, and rate of increase, the young branches often less 
than two lines in diameter, at two inches long, others near the same part of the mass reaching nine lines in 
diameter, at three inches in length; average diameter of tubes eight lines; circular strong prominent boundary 
wall of the cell-tube, four and half lines, containing about twenty-eight subequal radiating lamelle, reaching 
nearly, or quite, to the very large circular axis; axis nearly two lines in diameter; terminal cup, outer area 
convex, highly inclined, of large smooth vesicular plates, sometimes imperfectly radiated in parts by distant 
delicate costal prolongations of the radiating lamellee ; wall of the inner area, or cell-tube, very prominent, 
lined by the strong subequal radiating lamell:: ; axis composed of irregularly complicated and spirally twisted 
vesicular plates: vertical section composed of very large highly inclined curved vesicular plates in the outer area, 
two or three cells in a row; axis of delicate irregularly complicated plates; intermediate narrow area of delicate, 
simple, distant, slightly curved transverse plates: horizontal section, outer area of very large vesicular tissue, 
with few or no radiating lines from the lamelle; lamelliferous tube strongly defined, with its thick, equal 
lamellee, with few or no connecting vesicular plates; axis defined, of fine irregularly blended tissue, usually 
with a strong central line; external surface of the strong epitheca with vertical obtuse costal ridges, five 
or six in two lines. 

Position and Locality—Common in the carboniferous limestone of Derbyshire. 


LonspALEIA RUGOSA (M/‘Coy). PI. 3. B. fig. 6. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 13. 


Sp. Ch.—Branches six or seven lines in diameter, elongate-conic, exceedingly rugose, with large transverse 
irregular undulations and funnel-shaped irregularities of growth, crossed by coarse, obtuse, longitudinal striz 
(four in the space of two lines), young lateral branches small, continuing very slender for a considerable length; 
terminal cups deep, with a prominent compressed axis in the centre, middle portion with strong radiating 
lamellze, which, as they approach the margin, become fainter and united into a net-work by strong interstitial 
vesicular plates: horizontal section, central axis two lines wide, of close, fine, complicated laminze, crossed 
by one thick mesial plate; awis, surrounded by an area five lines wide, of about forty-two equal radiating 
lamellze, with very delicate transverse vesicular plates ; outer area, partially radiated by delicate costal prolon- 
gations of the radiating lamellze, with numerous strong, curved, vesicular plates, one circle defining the inner 
area much stronger than the rest; vertical section, shews a thick solid line, indicating the centre of the axis 
(and corresponding to the mesial line through the axis of the cross section), from which the delicate, thin, 
close, complicated laminze of the axis diverge downwards, but pass gradually into the larger and more horizontal 
cellular tissue of the second area; this latter is separated by a definite line from the outer area, which is of 
smaller cellular tissue, composed of small, curved, vesicular plates, extending obliquely upwards and outwards, 
four to five in a row. 

In general appearance this resembles the L. duplicata (Mart. sp.), but is much more rugose, and the 
young branches expand more rapidly; in the vertical section it is distinguished by the central line and the 


undefined sides of the axis, as well as the very much smaller size of the cells of the vesicular structure, 
122 
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and the much greater number of the radiating Jamellze, which do not exceed twenty-four or twenty-six in that 
species. There is a slight external resemblance between this coral and the Cyathophyllum pseudo-vermiculare 
(M°Coy), but the prominent axis easily distinguishes it. 

Position and Locality—Common in the carboniferous limestone of Corwen. 

Explanation of Figures—P1. 3. B. Fig. 6. Old branch, natural size, shewing the concentric irregularities 
produced by the periodic death and continued growth of the main stem, and the mode of growth of the young 
slender stems.—Fig. 6 a. Do. Young, perfect, terminal cells, shewing the very prominent axis in the deep 
sharp-edged cup.—Fig. 6 6. Do. Vertical section, magnified three diameters, shewing the solid line down 
the middle of the conical axis, the very oblique close cellular structure of the axis graduating to the more 
open and less inclined cells of the inner area, the divisional line and small rounded cells of the outer area; 
the top shews a profile of the terminal cup and the extension of the lamelle, with their connecting plates. 
—Fig. 6c. Do. Horizontal section, magnified two diameters, shewing the nearly equal radiating lamellze 
delicately prolonged to the walls, supported by the strong circle of vesicular plates surrounding the inner 
area. 


LoNSDALEIA STYLASTRAIFORMIS (M°Coy). PI. 3. B. fig. 7. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 14. 


Sp. Ch.—Corallum of easily separable (four to six-sided) prismatic tubes, from three to five lines in 
diameter; outer walls, faintly striated longitudinally, and marked with arched, transverse, imbricating 
rugosities ; vertical section, axis large, defined, composed of irregular, spirally complicated lamelle ; inner area, 
of little-curved, vesicular plates, inclining obliquely upwards and outwards, each plate generally extending from 
the axis to the circumference of the inner zone, so that there is but one, or occasionally two, lengthened cells in 
a row between these points ; owter area, narrow, composed of slightly arched plates, inclining obliquely upwards 
and outwards, each plate usually reaching from the inner zone to the outer wall; more rarely a second arched 
plate is required, so that generally there is but a single row of cells between the inner zone and outer wall, 
with occasionally a small irregular cell towards the margin; transverse polished section, shewing a large oval 
or circular, irregularly reticulated or cellular axis, from which twenty-five lamellee, of equal length and thickness, 
radiate almost to the outer walls; the cellular part of the walls, free of radiating lamelle, being very narrow, 
and forming apparently a single row of irregular cells, sometimes absent in part of the circumference, in which 
ease the radiating lamelle reach the walls; the spaces between the radiating lamelle crossed by very thin 
arched plates: transverse rough fracture, generally cup-like above, the outer zone forming an oblique, nearly 
uniform margin, faintly undulated in a radiating direction, within which is the rough flat fracture of the inner 
zone and axis; on the under side the position of these parts is reversed, the inner area being prominent and 
surrounded by a narrow, radiated border, sloping to the walls. 

This coral is very remarkable for uniting in itself the internal structure of Strombodes (Lithostrotion, 
Lonsd.) with the external form and easily separable columns of the Stylastrea of the same writer. I am unable 
to afford any information on what would, under the circumstance, be the most interesting point, namely, 
the mode of production of new columns: taking all circumstances into consideration, I suspect the mode of 
increase was similar to that I have described in Lonsdaleia generally, the external prismatic form (which 
is of itself of no value) being produced by the pressure of a closer mode of growth than in the L. duplicata. 
As it is impossible to conceive a Strombodes (or Lithostrotion) splitting into easily-separable cola I pro- 
visionally, therefore, place it in Lonsdaleia. : 

Position and Locality—Rare in the carboniferous limestone of Kendal, Westmoreland. 

Explanation of Figures.—P). 3. B. Fig. 7. One detached column, natural size.—Fig. 7 a. Do. 
Vertical polished section magnified three diameters, shewing the characters of the axis and the two areas, 
the upper part is a rough transverse fracture, shewing the oblique undulated outer area and a horizontal fracture 
of the axis and lamelliferous area.—Fig. 74. Do. Horizontal section magnified two diameters, shewing the 
occasional unradiated portion of the outer area in half of the circumference. 
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Genus. STYLASTRAA (Lonsd.) 
Ref—Geol. Russ. p. 619. 


Gen. Char.—Corallum forming large masses, composed of prismatic, easily separable tubes, each having 
a thick, distinct, epithecal wall, marked with vertical costal stria, and transverse rugosities of growth; 
within the external epithecal boundary of each tube, is a narrow vesicular perithecal zone, usually radiated 
obseurely by delicate costal prolongations of the radiating lamelle ; within the perithecal zone, is a circular 
lamelliferous area, or true cell, traversed horizontally by distinct, strong diaphragms, without central axis ; 
radiating lamellze numerous, strong, biplated, of two sizes, not reaching the centre; young, produced as 
four-sided columns, by a rectilinear boundary, parallel to one of the faces of the old prismatic tube. 


STYLASTR#A BASALTIFORMIS (Phill. Sp.) 
Ref. and Syn.—Oyathophyllum basaltiformis Phil. Geol. York. Vol. II. t. 2. f. 21. 


Sp. Ch.—Corallum forming large masses of easily separable prismatic tubes, often ten inches long, 
usually hexagonal, with an average diameter of four lines, or rather less; circular inner area usually three 
lines in diameter, radiated by about twenty-five thick primary lamelle, leaving a clear unradiated central 
space, of rather more than a line in diameter; narrow outer vesicular area, of from two to four rows of 
cells, faintly radiated by delicate costal extensions of the thick primary lamelle, and an equal number of 
intervening secondary lamellz, which barely enter the lamelliferous zone; surface marked with strong, 
irregular, transverse wrinkles of growth, and coarse vertical lamellar striae, averaging six or seven in two 
lines: vertical section, inner area traversed by broad, distinct, nearly flat, subregular, horizontal diaphragms, 
about five in two lines; outer area, of very highly inclined, slightly curved vesicular plates, usually two 
in a row. 

I have seen, in one or two cases, a slight axis-like projection of the middle of a diaphragm, but 
there was nothing of the sort on the diaphragm above or below it. The peculiar mode of forming easily 
separable young square tubes is often observed in this species. 

Position and Locality —Abundant in the carboniferous limestone of Kendal, Westmoreland. 


Genus. SIPHONODENDRON (M7/°Coy). 
Ref —M*Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 127. 


Gen. Char.—Corallum of variously aggregated, branching, cylindrical or elongate-conic stems; young 
branches produced by lateral buds; outer wall thin, lined by two or three rows of small vesicular plates, 
forming a narrow outer vesicular, or perithecal area in both sections, defined by a thin tubular wall; 
terminal cups deep, lined by numerous vertical lamellze, alternately larger and smaller, and having in the 
bottom a small prominent, styliform, compressed axis: vertical section shews a slender, central axis, and 
a series of large conical or dome-shaped transverse diaphragms, occupying the greater part of the width 
of the tube, the convexity upwards forming in this section lines diverging downwards and outwards from 
the axis, till they reach the narrow external cellulose layer on each side: horizontal section shews the small 
axis, surrounded usually by a few thin concentric lines, which are the edges of the conoidal diaphragms 
cut through by the section; from these the vertical lamelle radiated to the circumference, where they are 
connected by the small transverse vesicular plates, forming the narrow external cellular zone. 

I have proposed this genus for a number of corals exceedingly abundant in the mountain limestone, 
but hitherto classed, by Prof. Phillips, Mr Lonsdale, and others, with Lithodendron. This latter genus 
was originally proposed by Schweigger (Beobachtungen, &c. tab. 6) to include, first, the Oculina of Lamark, 
including the type of Blainville’s Dendrophyllia; and secondly, a division, which, allowing the previously 
constituted genus Oculina and the subsequently defined Dendrophyllia to stand for the first division, beecmes 
the real type of his genus, and the four references he gives to Esper’s ‘ Pflanzenthiere’ (L. capitatum 


Sastigiatum, angulosum, cristatum), as examples of this genus are typical examples of the group subse- 
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quently named Lobophyllia by Blainville; which latter name, therefore, becomes a synonym merely of 
Lithodendron: the two latter of these examples belong to the genus Lobophyllia, as restricted by MM. 
Edwards and Haime, but they have formed the type of the two first into their new genus Lusmilia, 
which latter therefore should, according to the usual rules, be considered the true Lithodendra, and bear 
that name if it be used at all. In no case can the Siphonodendra of the mountain limestone be brought 
in any close relation with those recent and mesozoic types. The differences are briefly these: first, 
Siphonodendron increases by lateral buds,—Lithodendron by a lateral elongation and gradual division of 
the old cup and dichotomous fissure of the stem; second, Siphonodendron has a slender, distinct, simple 
axis, and wide conoidal transverse diaphragms, while Lithodendron has a large cellular axis, and no 
diaphragms. 


SIPHONODENDRON AGGREGATUM (J/°Coy). 
Ref. and Syn —Lithodendron pauciradialis M°Coy, Carb. Foss. Irel. t. 27. f. 7. 


Sp. Ch.—Corallum of numerous, slightly flexuous, nearly parallel tubes, two lines or slightly more in 
diameter, either round and smooth or marked with very fine transverse striz of growth, or very often 
prismatic, from mutual pressure, and then marked with vertical lamellar strize five in one line; columns 
often coalescing laterally; branches few; radiating lamellse about twenty-two, reaching to the central, 
conical projection of the diaphragms, or to the central styliform axis, according to the height of the 
section, between each pair in some tubes are an equal number of short secondary ones, two of the 
lamellee stronger than the rest seem to pass through the centre, and the two lateral next ones often unite 
branch-wise to it; external vesicular perithecal area very narrow, about two cells wide: vertical section 
shews at the sides, the outer epithecal wall, the very narrow perithecal area of one or two cells wide, 
and transverse diaphragms (three in one line) converging upwards to the persistent filiform axis. 

This species is remarkable for its peculiar mode of branching, or crowded, nearly parallel mode of 
growth. I alter my first name, as I now believe that all the primary lamellz are of nearly equal length, 
so that the number is not particularly small, and I propose one alluding to the peculiar mode of growth. 

Position and Locality.—Common in the carboniferous limestone of Corwen. The original Irish locality 
was the Arenaceous limestone of Magheramore,. Tobercurry. 


SIPHONODENDRON FASCICULATUM (fem. Sp.) 
Ref. and Syn.—Lithodendron fasciculatum Phil. Geol. York. Vol. I. t. 2. f. 16 and 17. 


Sp. Ch.—Corallum forming very large masses of loosely aggregated, slightly flexuous tubes, averaging 
three lines in diameter, branching and occasionally coalescing laterally ; external or epithecal wall strong, 
marked with distant, obtuse ridges, about five in two lines, but when slightly worn the vertical costal 
edges of the lamellze are seen five in one line: vertical section shews within the outer wall, a very 
narrow vesicular perithecal area, separated by a thin wall from the inner area, or true cell-tube, which 
latter is traversed by wide, conoidal diaphragms, converging upward into an axis, about two diaphragmatal 
spaces in one line: horizontal section shews the circular boundary wall of the cell-tube, surrounded by 
a very narrow perithecal vesicular area, enclosed by the epithecal or external wall, and radiated by costal 
extensions of about forty-four radiating lamellz, one half of which extend to the axis, the remaining 
twenty-two barely entering within the lamelliferous tube; axis very variable, usually presenting, a slightly 
radiated vesicular crumpling of the conical centres of the diaphragms, sometimes appearing as a smaller 
solid point; terminal cups very deep, lined by the radiating lamella, and having the slender, styliform 
axis, very prominent in the bottom. 

Position and Locality.—Abundant in the carboniferous limestone of Derbyshire ; carboniferous limestone, 
Bristol. 
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SIPHONODENDRON SEXDECIMALE (Phill. Sp.) 
Ref. and Syn.—Lithodendron id. Phil. Geol. York. t. 2. f. 11, 18. 


Sp. Ch.—Corallum forming loosely branched masses; cell-tubes slightly flexuous, subparallel, averaging 
slightly more than one line in diameter, and usually rather less than their diameter apart, branching at 
an acute angle, the branches attaining their fuli diameter at about four lines long; outer wall very thick, 
smooth, with faint transverse lines of growth, without distinct costal strize; axis strong, solid, persistent ; 
transverse diaphragms nearly horizontal, strong, three interdiaphragmatal spaces in one line; radiating 
lamellee of moderate thickness, sixteen long, reaching quite to the axis, or a few occasionally uniting 
branch-wise with their neighbours; an equal number of very short marginal ones, one between each pair 
of primary. 

The very small size of the branches, and small number of the lamellze, easily distinguish this rare 
species from its congeners. 

Position and Locality—Not uncommon in the carboniferous limestone of Kendal, Westmoreland ; impure 
carboniferous limestone of Lowick, Northumberland; also at Burdiehouse ; and carboniferous limestone of 
Derbyshire. 


Family. ASTREIDZ. See page 36. 
Subfamily. EUSMILIN. See page 36. 
Genus. CYATHAXONIA. See page 36. 


CYATHAXONIA CORNU (Mich.) 
Ref.—Michelin, Icon. Zooph. t. 59. f. 9. 


Sp. Ch.—Corallum very small, slightly curved when young, nearly straight when old, the adult diameter 
of about three and half lines, is reached at about six lines from the apex; sometimes an inch in length 
with the same diameter; axis prominent, thick, solid, cylindrical, about one fourth the diameter of the 
tube ; radiating lamellze appearing in small terminal cups as thirty-five or thirty-six alternately larger and 
smaller lamellee, which unite in pairs near the axis: horizontal section of larger specimens shew twenty-four 
radiating lamelle, extending from the axis a short way, and then splitting into a pair of slender ones, 
extending to the walls; no connecting vesicular plates; external surface with distinct, obtuse, close 
vertical strize (about five in one line) branching not unfrequently; no transverse vesicular plates. 

I have compared the specimens described with one from the original locality of Tournay, and find 
the coincidence exact. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire ; and Kendal, Westmoreland. 


CYATHAXONIA CosTATA (J/‘Coy). Pl. 3. C. fig. 2. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 6. 


Sp. Ch.—Elongate-conic, generally about one inch long and half an inch in diameter at the cup, which is 
circular and horizontal ; surface irregularly wrinkled transversely, and marked longitudinally with remarkably, 
thick, strong, sharply-defined strize, about seven in one-fourth of an inch; central solid axis very thick 
(often one line in diameter), and from it twenty-five thick, wedge-like, vertical lamelle, radiate to the walls ; 
transverse versicular plates connecting the lamellz exceedingly delicate ; in the sections the vertical lamellze are 
seen to dichotomize upwards, and the large curved plates of the loose vesicular structure incline upwards and 
inwards towards the axis. 
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This is more slender in form than the C. mitratum (Schl. sp.) or C. cornu-copiw (Mich.), and from which, 
andall the other turbinate corals of the palzeozoie rocks, it is distinguished, externally, by the strong, distinct, 
distant, longitudinal ridges; the internal characters approximate it only to the Cyathawonia cornu (Mich.), 
from which it is distinguished by its simple, few and thick lamelle, and thick axis, as well as more tur- 
binate form. 

Position and Locality —Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—PI. 3. C. fig. 3. Natural size.—Fig.2@. Do. Vertical and horizontal section 
magnified two diameters; the former shewing the thick solid axis and very loose vesicular structure, of thin 
slightly curved plates, converging upwards to the axis; the latter shewing the thick radiating lamelle connected 
by the thin edges of the vesicular plates. 


Genus. SARCINULA. See page 36. 
SarcinuLa Puiwurpsir (J/°Coy). 


Ref.—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 125. 
Phill. Pal. Foss. f. 15. D. 


I have given the above name, provisionally, to a coral which I believe to be identical with the Flintshire 
one figured as above, by Prof. Phillips, but not named nor described. It is closely allied to the C. placenta, 
but is of a thicker growth, the tubes are one-third larger, usually less than their diameter apart, and surrounded 
by thirty-two to forty strong radiating lamellee extending to the adjoining tubes; there is an obvious tendency 
in the middle of the transverse diaphrams to extend upwards, to form an irregularly compressed solid axis, 
often visible in the weathered cups. 

Position and Locality—Common in the carboniferous limestone of Corwen. 


SARCINULA PLACENTA (M°Coy). Pl. 3. B. fig. 9. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 124. 


Sp. Ch.—Corallum forming tabular masses, about one inch thick; under side with a thin epitheca, 
marked by small, concentric, imbricating undulations of growth, and radiating seratch-like striz ; the upper 
and lower surfaces parallel and flat; composed of vertical cylindrical tubes, forming circular cells at the 
surface, one line in diameter, and averaging about two lines apart; the intervening space being flat, cellular, 
and obscurely radiated on the weathered surface by about twenty-five curved radii; vertical section, tubes 
irregularly transversely septate by vesicular plates; spaces between the tubes composed of slightly-waved 
transverse rows of small, curved, vesicular plates, forming a nearly uniform minutely cellular structure ; 
horizontal section, tubes either plain or shewing more or less of the transverse vesicular plates; intervening 
spaces irregularly cellular, but shewing a slight disposition to form curved star-like lines round the tubes. 

This interesting coral bears a strong external resemblance to the Nematophyllum decipiens (M°Coy), 
but is distinguished by having no divisional lines between the stars in either section. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P\. 3. B. fig. 9. Fragment natural size, shewing the lamellae passing from 
centre to centre on the flat upper surface, and the edge of the mass shewing the mode of weathering in 
horizontal laminze, the centres remaining as persistent cylinders, vertically striated by the radiating lamellae.— 
Fig. 9a. Do. Vertical section —Fig. 94. Do. Horizontal section, shewing the near equality in strength 
of the radiating and vesicular plates, and the consequent indistinctness of the radiation. 


SARCINULA TUBEROSA (M°Coy). PI. 3. B. fig. 8. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 124. 


Sp. Ch.—Corallum forming large shapeless masses, the upper surface covered with irregular tuberose 
projections, separated by flat or concave spaces, and each having a depressed tubular centre, one line in diameter, 
average distance between the centres five lines; from the margin of each centre about thirty slightly sigmoidal, 
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very delicate lamin radiate to ‘the adjoining ones, generally without interruption, the radii connected by 
numerous small transverse vesicular plates; vertical section, centres forming nearly vertical and subparallel 
cylindrical tubes, with close concave transverse septa, the tubes connected by exceedingly fine, uniform, 
cellulose structure, which seems formed of small depressed cells, arranged nearly in horizontal layers, with 
a double curve conforming to the projections of the surface; horizontal section, shews the tubular centres 
connected by a minute uniform cellular structure with a scarcely appreciable radiation. 

This strongly resembles the Wenlock limestone, so-called Acervularia Baltica of the ‘Silurian System.’ 

Position and Locality —Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures—P\. 8. B. fig. 8. Portion’ of large mass, natural size, exhibiting the terminal 
weathered stars, and rough vertical section shewing the thin layers of vesicular tissue, extending with a double 
curve from one centre to another, and the transverse cellular plates filling the central tubes; also, the not 
uncommon appearance of the axis weathering as a separate cylinder, vertically suleated by the origins of 
the radiating lamelle.—Fig.8a. Do. Horizontal and vertical sections of portion of a small specimen 
magnified three diameters, the former shewing the plain centres and the uninterrupted passage of the radiating 
lamellee from one centre to another, connected by the vesicular plates. 


Subfamily. ASTRAINE. See page 37. 
Astrma (Palastrea) carBonaRta (M°Coy). PI. 3. A. fig. 7. and 3. B. fig. 1. 
Ref.—MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 125. 


Sp. Ch.—Corallum forming very large masses; terminal stars from nine lines to an inch and a half 
in diameter, obscurely pentagonal, bounded by narrow, rounded, or obscurely angular cellular spaces (no 
simple divisional walls), having from one hundred and seven to one hundred and thirty thin, jagged, 
radiating lamelle, which descend to form an oval or circular cup, and one half of which rise again to 
form an oyal central boss, by the edge being produced into an abrupt paliform lobe (not distinguishable 
from the lamella); in the centre the lamellae become indistinctly blended: vertical section shews the 
uninterrupted passage of the loose vesicular tissue, conforming to the shape of the terminal cup, in gentle 
curves from star to star; a very small space directly under the centre of each star, having the vesicular 
structure almost transverse; horizontal section shews the alternately long and short radiating lamellz, 
connected (except in a small space near the centre) by fine transverse vesicular plates, and the former 
obscurely blended at the centre (no axis), and the irregular cellular structure intervening between the 
adjacent stars. 

This magnificent species is the only apparently true Asfrwa I have yet seen from the Paleozoic 
rocks; the numerous Paleozoic corals described under this generic title by British and foreign authors, 
belong, for the most part, to Strombodes, Nematophyllum, Acervularia, &c.; often transversely septate in 
the middle and having solid polygonal divisional walls to the stars—characters completely at variance with 
those of the recent and mesozoic Astrea, and indicating important differences in the animals and mode 
of increase. I propose the subgeneric title Palastrwa for this species, as it seems to differ from the newer 
types in the vast number and tenuity of the lamelle, and the great cylindrical boss in the cup from the 
unthickened pali-form lobes of the larger lamellz. 

Position and Locality—Abundant in some parts of the carboniferous limestone near Bakewell, Derby- 
shire; more rare in the same formation at Corwen. 

Explanation of Figures.—P). 3. A. fig.7. Part of mass, natural size from Derbyshire, shewing weathered 
terminal cells of small stars at the right-hand corner. Ditto, worn at the left-hand——Fig. 7a. Do. 
Part of same mass shewing at top horizontal sections of one large star, magnified two diameters, and 
portions of two others shewing the vesicular character of the spaces between them, the irregular centres, 
numerous radiating lamellze and connecting vesicular plates; the lower portions of the figure shew a ver- 
tical section, the vertical lines in the left half being the ends of the radiating lamella, the vesicular 
structure in the right half shewing the uninterrupted passage of this texture from the interspace to the 
centre.—Pl. 3. B. f. 1. Do. ‘Terminal stars, natural size, from Derbyshire. 
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(Systematic place uncertain.) 
Genus. HETEROPHYLLIA (d/°Coy). 
Ref—M‘Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 126. 


Gen. Char.—Stem elongate, subcylindrical, irregularly fluted longitudinally; orizontal section, few 
distant lamelle, destitute of any order of arrangement, but irregularly branching and coalescing in their 
passage from the solid external walls towards some indefinite point near the centre, where the few main 
lamellee irregularly anastomose ; vertical section shewing about the middle an irregularly flexuous line (the 
edge of one or two of the radiating vertical lamelle), from which on each side a row of thin, distant, 
sigmoidally curved plates extends obliquely upwards and outwards, forming a row of large rhomboidal cells 
on each side. 

The paradoxical characters of the lamellie, their perfect want of symmetry of disposition, and their 
irregular branch-like union among themselves, together with the remarkable openness of the cellular struc- 
ture, render these corals totally unlike any other recent or fossil group. From Cladocora and Caryophyllia, 
to which they are most allied, they are distinguished by the want of the cellular axis, and by their few, 
unsymmetrical and anastomosing lamelle. I suspect the Cladocora? sulcata of Lonsdale may belong to 
this group, but I have not seen examples of it myself. 


HETEROPHYLLIA GRANDIS ((/°Coy). Pl. 3. A. fig. 1. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 126. 


Sp. Ch.—Stem slightly flexuous, about five lines in diameter, scarcely tapering in three inches, longi- 
tudinally marked with deep unequal grooves, and few, large, polygonal, unequal ridges, giving a very 
irregularly angulose section to the stem; swrface smooth, internal structure as given in the generic 
character. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures—PI. 3. A. fig. 1. Natural size from Derbyshire, shewing the irregular longi- 
tudinal costee—Fig. 1a. Do. Horizontal section magnified three diameters, shewing the irregular anasto- 
mosing of the lamelle. 


HETEROPHYLLIA ORNATA (A/’Coy). PI. 3. A. fig. 2. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 127. 


Sp. Ch.—Stems subcylindrical, long, flexuous, averaging one and half lines in diameter, with about 
sixteen narrow, subequal, longitudinal ridges sharply defined, and separated by flat spaces rather wider than 
the ridges they separate; the ridges are set with small round tubercles more than their own diameter apart ; 
surface very minutely granulose: internal structure as in generic character; horizontal section, lamelle about 
fourteen at the margin (one usually coinciding with each external ridge). 

Position and Locality—Rather rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P\. 3. A. fig. 2. Natural size from Derbyshire—Fig. 2a. Do. Magnified 
four diameters, shewing at top the horizontal section and irregular anastomosing of the lamelle, below 
this the external surface with the tuberculated costee; and at bottom the vertical section shewing the dis- 
tant, oblique, interstitial plates, the mesial line being formed by some of their edges. 
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Ath Class. POLYZOA. See p. 44. 
Genus. FENESTELLA. See page 49. 


FENESTELLA CARINATA (J/’Coy). 
Ref—MCoy, Syn. Carb. Foss. Irel. t. 28. f. 2. 


Sp. Ch.—Interstices externally close together, irregularly bifureate ; dissepiments and interstices flattened, 
of equal breadth, and on the same level; fenestrules circular; poriferous face of interstices angular, with a 
strong, longitudinal keel in the middle; dissepiments very thin, small, rounded; fenestrules elongate, oval, 
two in one line measured longitudinally or transversely. Two irregular rows of pores with projecting margins, 
and one irregular row of small ones on the central keel. 

This coral, to the naked eye, has the appearance of a perfectly flat surface, with regular, round dots, 
resembling pin-holes, 

Position and Locality—Carboniferous limestone, Derbyshire, and Isle of Man. The original Irish localities 
were the lower limestone of College Hall, Tynan (abundant), and in the calp of Malahide, Dublin. 


FENESTELLA FORMOSA (J/*Coy). 


Ref.—M°Coy, Syn. Carb. Foss. Irel. t. 29. f. 2. 


Sp. Ch.—Corallum forming flat leaf-like expansions, about one inch long and half inch wide; interstices 
thin, irregularly branching, about three in the space of one line; fenestrules large, irregular in size and 
shape; dissepiments very thin; pores of the sides of the interstices large, numerous, their thickened edges 
indenting the margin, four or five to the length of a fenestrule; at each bifurcation, and at each setting 
off of a dissepiment is one pore, nearly twice the size of the others; in the middle of each dissepiment 
is placed one oyal pore, and on the strong keel of the interstices is a very regular row of small pores, all 
having raised margins. 

To the naked eye it has much of the habit of the common Fnestella undulata (Phill.), but the disposition 
of the pores separates them at once; it is very constant in its characters, several specimens from different 
localities presenting precisely the same structure. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. The original Irish localities 
were in the carboniferous slate of Hook Head, Wexford (common) ; in the carboniferous slate at Currens, 
Tralee ; in the black upper limestone of Killymeal, Dungannon (the figured specimen). 


FENESTELLA MEMBRANACEA (Phill. Sp.) 
Syn. and Ref.—Retepora membranacea Phill. Geol. York. Vol. II. t. 1. f. 1 to 6. 


Sp. Ch.—Elongate conical; interstices straight, equidistant, with a sharp, central keel; dissepiments 
nearly equal in thickness to the interstices; fenestrules five in the space of one line, measured transversely, 
four in one line measured longitudinally, elongate, rather wider than the interstices, nearly three times as 
long as wide; pores small, about three to the length of a fenestrule; non-poriferous face granulated. 

This species is remarkable for its elongate conical shape, and very regular elongate oblong fenestrules. 
I noticed (Syn. Carb. Foss. Ireland, p. 202) “that it was “fixed at the base i long, solid, non-poriferous roots 
of considerable thickness,” these root-shaped processes much resemble Serpu/e@ when found detached, they arise 
irregularly from various points near the small end, and are usually under a line in diameter, and from 
one to two or three inches in length, and irregularly flexuous; they occasionally occur in other species. 
This species often attains nine or ten inches in length. I have occasionally seen specimens with traces of 
the external sheath supposed to characterise the genus Hemitrypa. 

Position and Locality—Common in the carboniferous limestone of Derbyshire. 
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FENESTELLA PLEBEIA (M‘Coy). See page 76. 


Position and Locality—Common in the carboniferous limestone of Derbyshire. The original Irish locali- 
ties were the arenaceous limestone of Killybrone, Killala; carboniferous slate of Poulscadden, Howth; and 
Malahide, Dublin; lower limestone of Howth, Dublin, and Little Island, Cork; calp of Malahide; Bun- 
doran, and Ballintrillick ; upper limestone of Killymeal, Dungannon ; carboniferous shales of Ringstown, Mount 
Rath, and Rahan’s Bay. 


FENESTELLA POLYPORATA (Phill. Sp.) 
Ref—Retepora polyporata Phill. Geol. York. Vol. II. t. 1. f. 19, 20. 


Sp. Ch.—Interstices thick, rounded, carinated, irregularly branched; dissepiments short, thin, placed at 
irregular distances ; fenestrules large, very irregular in size and shape, averaging three in two lines, measured 
longitudinally, five in the same space measured transversely; pores very small, impressed, from five to seven 
to the length of a fenestrule. 

Position and Locality—Carboniferous limestone, Derbyshire. 


FENESTELLA RETIFORMIS (Schloth. Sp.) 


Ref. and Syn—Keratophytes retiformis Schlotheim Akad. Munch. Vol. VI. t. 1. f. 1, 2. = Retepora flus- 
tracea (Phill.) Geol. Trans. 2nd Series, Vol. III. t. 12. f. 8. = Gorgonia infundibuliformis and antiqua 
Gold. Pet. Germ. t. 36. f. 2 and 3. King, Perm. Foss. t. 2. f. 8. to 11. 


Sp. Ch.—Corallum forming very irregularly folded, short, wide, funnel-shaped expansions; interstices 
thin, keel strong, with vesicular tubercles less than their diameter apart, and alternating with the cell-pores 
which are very prominent, strongly indenting the margin, varying from two to three to the length of a 
fenestrule ; dissepiments strong, at regular intervals; fenestrules regular, oblong or oval, usually about two- 
thirds the width of the interstices, and nearly twice as long as wide (five or six in two lines, transversely 
or longitudinally measured) ; reverse with a few minute pores and irregular longitudinal striz. 

Position and Locality—Very abundant (usually three or four inches or more in diameter) in the mag- 
nesian limestone of Humbleton Hill. 


FENESTELLA UNDULATA (Phill. Sp.) 
Syn. and Ref—Retepora undulata Phill. Geol. York. Vol. II. t. 1. f. 16, 17, 18. 


Sp. Ch.—Interstices and dissepiments very thin; fenestrules large, irregular; pores very large; rather 
distant, prominent, indenting the margin, about four to the length of a fenestrule; reverse with undulating, 
longitudinal strize. 

This is a loosely branched, but very delicate species, the substance of the coral itself being very 
slender; the fenestrules are four or five times the width of the interstices; the pores are only sub-alternate, 
and so large as to give a nodular aspect to the interstices. It grows to upwards of two inches in length; 
there are about two interstices in the space of one line. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


Genus. SYNOCLADIA (King). 
Ref—King, Ann. Nat. Hist. 2nd Series, Vol. III. 


Gen. Char.—Corallum cup-shaped, with a small central root-like base, reticulated, composed of 
rounded, narrow, often-branched interstices, bearing on the inner face from three to five alternating lon- 
gitudinal rows of prominent-edged pores, separated by narrow keels, studded with small, irregular vesicles 
alternating with the cell-pores; dissepiments thin, rarely direct, usually forming short spur-shaped pinne 
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extending upwards from the sides and meeting those from the adjoining interstice at an angle directed 
upwards, bearing two alternating rows of cell-pores. 

Differs from Fenestella in the large number of rows of pores on each interstice, and in having pores 
on the dissepiments, and from Polypora it differs in the keels and linear arrangement of the pores on 
the interstices and also in the poriferous character of the dissepiments; the angulated form of these latter 
is not peculiar to the genus but occurs in some otherwise very different cretaceous forms. As I have 
pointed out in Fenestella, long, solid, root-like fibres occasionally extend from various parts near the base 
of the polypidom. 


SYNOCLADIA VIRGULACEA (Phill. Sp.) 


Syn. and Ref—Retepora, id. Phil. Trans. Geol. Soc. 2nd Series, Vol. IIT. t. 12. f. 6. 
Synocladia id. King. Perm. Fos. t. 4. f. 1 to 8. 


Sp. Ch.—Corallum irregularly funnel-shaped, much wider than high; interstices slightly unequal, aver- 
aging one third of a line wide, branching at short intervals and occasionally anastomosing, rounded and 
smooth exteriorly, bearing on the inner side from three to five rows of cell-pores their own diameter 
apart, separated by longitudinal keels bearing small vesicles alternating with the cell-pores; dissepiments 
usually oblique, often disconnected or angulated upwards in the middle, thin, and bearing on the inner 
side two rows of approximate alternating cell-pores, resembling those of the interstices; fenestrules sub- 
equal, irregularly quadrate, varying from three to four in the space of two lines measured transversely, or 
longitudinally. 

Position and Locality.—Very abundant, forming cup-shaped masses three or four inches in diameter in 
the magnesian limestone of Humbleton Hill. 


Genus. POLYPORA (A°Coy). 
Ref—M°Coy, Synopsis Carb, Foss. Irel. p. 206. 


Gen. Char.—Corallum forming a delicate, reticulated, calcareous expansion, usually fan-shaped; inter- 
stices round, having on one side from three to five rows of cell-openings, the margins usually not projecting ; 
interstices connected by thin, transverse, non-poriferous dissepiments ; reverse rounded, striated or granulated. 

I have not seen any infundibuliform species of this genus, which is easily distinguished from Lenestella 
by the numerous rows of pores on the uncarinated interstices, and from Letepora by the nonporiferous 
dissepiments. The genus is very common in the carboniferous series. 


PoLYPORA DENDROIDES (J/*Coy). 
Ref —MCoy, Syn. Carb. Foss. Irel. t. 29. f. 9. 


Sp. Ch.—Corallum flat, fan-shaped, usually about one inch long and one and a half inch wide; inter- 
stices divaricating, branching at short irregular intervals, about half a line wide; obverse with five rows 
of small, close, impressed quincuncially arranged pores; reverse longitudinally striated; dissepiments very 
thin, often oblique, giving a rhomboidal outline to the fenestrules which are about two-thirds of a line 
wide and usually a little more or less than a line long. 

This species has a peculiar aspect from the arched divarications or divergence of the interstices. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. The original 
Irish localities were the arenaceous limestone of Townparks, Killeshandra; lower limestone of Kildare; and 
upper limestone of Black Lion, Enniskillen. 
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Potypora VERRUCOSA (M‘Coy). 
Ref.—M°Coy, Syn. Carb. Foss. Irel. t. 29. f. 6. 


Sp. Ch.—Interstices straight, round, nearly half a line wide, equal, bifurcating rarely at less than three 
or four lines, (often upwards of an inch without branching); obverse with four alternating rows of pro- 
minent wart-like pores, about eight or ten in each row to the length of a fenestrule, intervals between the 
pores marked with waving longitudinal strie; reverse nearly smooth; dissepiments thin, distant; fene- 
strules regular, rectangular, oblong, sub-equal, about five times longer than wide, slightly wider than the 
interstices (three in two lines measured transversely) and about two and a half lines long. 

This is the only species of the genus in which I have seen prominent-edged pores. 

Rare in the carboniferous limestone of Derbyshire; the original Irish locality was the lower limestone 
of Kildare. 


6th Class. ECHINODERMATA. See page 51. 


ist Order CrinorpEa. See page 52. 
Genus. POTERIOCRINUS (M//l.) restricted by Aust. 


Gen. Char.—Column and alimentary canal round, with round axillary side arms; cup conical, formed of 
pelvis, one row of primary and one row of secondary radials, and an irregular group of three interradials on 
one side; pelvis of five large pentagonal plates, their bases resting on the upper columnar joint; alternating 
above these are two obscurely heptagonal and three hexagonal primary radials, alternating over which, are five 
pentagonal Ist secondary radials (scapulze), between two of which, are two or three small, interradial plates ; free 
rays composed of a few of the secondary radials (arm-joints) as wide, or nearly so, as the Ist (or scapule). 

Prof. Phillips and some other authors notice in their descriptions of this genus the existence of a very 
minute, pentagonal, tripartite pelvis, entirely concealed within the columnar articulation marking the bases of 
the five plates above considered ‘pelvic’: I have never seen any trace of this supposed, very abnormal, 
pelvis, and I can state that it does not exist in the Poteriocrinus impressus (Phil.), in which I have seen the base 
clearly exhibited with the five divisional lines extending to the minute alimentary opening. 


POTERIOCRINUS GRANULOSUS (Phill.) 
Ref.—Phill. Geol. York. Vol. II. t. 4. f. 2. 4, 8, 9, 10. 


Sp. Ch.—Cup obtusely conical, one-third wider than long to the edge of 1st secondary radials (scapule) ; 
pelvis small, pentagonal of five pentagonal plates, twice as wide as long, excavated and radiated at their base to 
form part of the columnar attachment; between and above these are inserted five pentagonal (or obscurely 
hexagonal) Ist primary radials, one-third wider than long; alternating over these are five pentagonal Ist 
secondary radials (scapulee) twice as wide as long; all the plates nearly flat and closely covered with fine granules. 
Length of cup about half an inch. 

One of the primary radials is hexagonal and has one of its upper sides so long and nearly horizontal that it 
seems to support one of the scapulee or secondary radials, and on its shorter side it has the long irregular hex- 
agonal Ist interradial plate, supporting two small lengthened 2nd interradials. 

Position and Locality—Common in the carboniferous limestone of Derbyshire. 
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PoTERIOCRINUS NUCIFORMIS ((M/‘Coy). PI. 3. D. fig. 4. 
Ref—M°Coy. Ann. Nat. Hist. 2nd Series,-Vol. II. p. 245. 

Sp. Ch.—Body subovate, pointed below, contracted above from the upper margins of the Ist secondary 
radials (seapulee) being narrower than their lower portion ; pelvic plates long, pentagonal, very narrow below, 
giving a pointed appearance to the lower portion of the cup ; primary radials large, tumid, subhexagonal, nearly 
twice the length of the pelvic plates, a little less wide than long ; Ist secondary radials or scapulw pentagonal, 
about one-third wider below than above, giving a very perceptibly constricted appearance to the upper part of 
the cup; articulations for the free rays or 2nd secondary radials extending the whole width of the lst secondary 
radials or scapule ; irregular Ist interradial large, subhexagonal, supporting two small pentagonal 2nd inter- 
radials ; surface smooth. Length of cup eight lines, greatest diameter (at middle of primary radials) seven lines. 

This closely resembles the P. Bockschii figured by Geinitz in his ‘Grundriss der Versteinerungskunde,’ 
t. 23. f. 13, but of which no description or definition have been published. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—Plate 3. D. figs. 4, and 4a different profile views of one specimen, natural size. 


Genus. CUPRESSOCRINUS (Gold.) 


Gen. Char.—Column round or four sided, with a crucial alimentary canal; cup broad, shallow; pelvis 
pentagonal of five pentagonal joints, supporting five large pentagonal primary radials; alternating above which 
are five very wide and thick secondary radials or scapulee completing the cup; the arm articulation and 
articular ridge extend the entire width of the scapulze or Ist secondary radials; arms five, as wide as the 
seapule, rapidly tapering to an obtuse point, (not divided into hands or fingers) formed solely of plates 
of the secondary radial series. 

We might add to the above description, that between one pair of the Ist secondary radials or scapulze are 
three small interradial plates, not noticed by Goldfuss, but which I have observed in an authentic specimen from 
the Eifel of one of his species, and which tend to approximate the genus to Poteriocrinus, from which it differs 
in the very wide shallow form of the cup, and broad undivided rays. 


CUPRESSOCRINUS CALYX (M/‘Coy). PI. 3. D. fig. 1. 
Ref.—M°‘Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 244. 

Sp. Ch.—Cup very wide, evenly convex, saucer-shaped, three times wider than long ; pelvis small, slightly 
concave, pentagonal, of five pentagonal pieces; alternating with and above which are five large primary radials, 
their length and width equal to the diameter of the pelvis, four pentagonal, and one with a very short sixth 
lateral side ; alternating with and above these, are five pentagonal Ist secondary radials (scapula), as long as 
the primary radials, but the width double the length; to the short side of the hexagonal Ist primary radial is 
obliquely attached a long pentagonal interradial supporting two very small 2nd interradial plates; scapule or 
Ist secondary radials very thick, articular surface flat with an articular ridge running its whole width; all the 
plates slightly convex and smooth. Width of cup nine lines. 

Position and Locality —Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures—P1. 3. D. fig. 1, basal view of specimen natural size.—Fig. 1 a profile of ditto. 


CUPRESSOCRINUS IMPRESSUS (A/°Coy). PI. 3. D. fig. 2. 


Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 244 
Sp. Ch.—Cup four times wider than deep ; pelvis concealed in a deep circular pit, out of which spring the 
broad ends of five ovate-lanceolate primary radials, the apex of one of which is truncated to support a small 
elongate interradial plate, and on its side rests a somewhat larger Ist interradial plate; Ist secondary radials (or 
scapule) about one-third wider than long, pentagonal, the two lower sides concave, and the lower angles very 
much prolonged to fit between the lanceolate primary radials; substance of the joints very thick, projecting far 
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into the visceral cavity; a strong perforated articular ridge runs across the top of the scapule (1st secondary 
radials) ; all the plates slightly convex and smooth. 
Distinguished from the C. calyx by its deeply impressed pelvis and long lanceolate primary radials. 
Position and Locality —Not very uncommon in the carboniferous limestone of Derbyshire. 
Explanation of Figures—Plate 3. D. fig. 2. End view of specimen, natural size—Fig. 2@ profile of Do. 


Genus. SYNBATHOCRINUS (Pihill.) 

Gen. Char.—Cup conical; pelvis pentagonal, of one (?) undivided piece, supporting five very thick penta- 
gonal scapule, (1st primary radials) greatly diminishing the internal cavity; the articulations for the arms or 
sueceeding secondary radials extending across their entire width ; joints of rays (secondary and tertiary radials) 
simple. 

SYNBATHOCRINUS conicus (Phill.) 
Ref.—Phill. Geol. York. Vol. I]. t. 4. f. 12, 13. 

Sp. Ch.—Cup rapidly expanding, conical, depth to upper margin of Ist primary radials (scapule) about 
two-thirds the width ; columnar articulation deep, circular, crenulated at the edge, perforation very minute (I 
think I see three divisional lines in the pelvis); scapule (or Ist primary radials) broad, quadrate, of great 
thickness extending nearly into the middle of the cavity (as in Apiocrinus), and having as in that genus a strong 
transverse perforated articular ridge. Length of cup about five lines; surface smooth, (according to Austin 
there is one thick cuneiform arm-joint (2nd primary radial) having two long fingers of one row of joints 
(secondary radials). 

Position and Locality.—Carboniferous limestone, Derbyshire. 


Genus. PLATYCRINUS. (dMill.) 


= (Centrocrinus + Plewrocrinus) Aust. 

Gen. Char.—Column-joints round and radiatingly striated near the pelvis, elliptical and with a thick trans- 
verse articular ridge lower down; pelvis pentagonal of three pieces, often anchylosed into one, supporting five 
broad, equal, subquadrate 1st primary radials or scapulze, each with an excavation for the much narrower 2nd 
primary radial (arm), which gives off from its upper pointed edge two rows of secondary radials of about two 
joints each (hands) which are tentaculated on their inner face ; fingers of double rows of joints, tentaculated, 
and variable in number. 

There are two subgeneric types named by Mr Austin of this genus, one Centrocrinus (or to which the 
name Platycrinus might be restricted if necessary,) having a long tubular central mouth; the other group Pleu- 
rocrinus, in which the mouth forms a simple lateral opening. 


PLATYCRINUS CORONATUS (Gold.) 
Syn. and Ref—Goldfuss, Nova. Acta. Akad. Czes. Leop. Carol. Nat. Cur. Vol. XIX. Pl. 31. f. 8. 
= Platycrinus mucronatus ( Aust.) 

Sp. Ch.—Body small, short, semicylindrical, little wider above than below, visceral portion equalling the 
cup in depth; pelvis thick, flat as if truncated, the margin forming an obtuse tubercle opposite each line of 
division between the Ist primary radials or scapulee, which are thick, nearly square, length and width equal, 
excavation for 2nd primary radials or arm-plate half the depth of the scapulz ({ mouth between one pair of 
arms) ; capital plates large, few, with an obtuse conical protuberance in the centre of each; surface smooth. 

Position and Locality—Rare in the carboniferous limestone of Bolland. (Bristol is the original locality of 
Goldfuss.) 

PLAtTYcrRINuS ELLIPTICUS (Phill.) 
Ref —Phill. Geol. York. Vol. II. t. 3. f. 19 and 21. 

Sp. Ch.—Cup obtusely oval, subcylindrical in the middle, pelvic and pectoral ends equal; Ist primary 
radials (scapula) nearly square, scapular articulation narrow, about one-third the depth of the plate; capital 


EcuinoDERMATA.] UPPER PALAZOZOIC RADIATA. 119 


plates large, polygonal more or less prominent in the centre ; mouth small, excentric ; plates of the cup generally 
marked with radiating rows of small tubercles, and two or three rows parallel with the margin ; interradial (or 
inter-scapular) plate large, hexagonal. 

This much resembles the P. rugosus, but the form is more cylindric, the plates thinner, with smaller and 
more regular tubercles, the interradial plate larger, and the excavation in the scapulz or Ist primary radials 
for the arms or 2nd primary radials much narrower. 

Position and Locality——Abundant in the carboniferous limestone near Bakewell, Derbyshire. 


PLATYCRINUS MEGASTYLUS (J/°Coy). 


Ref.—M‘Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. p. 247. = P. levis Phil. Geol. York. 
Vol. IT. t. 3. f. 14, 15, (not of Miller). 

Sp. Ch—Body broad, ovate, visceral portion convex, not much elevated ; cup rapidly expanding, conical ; 
pelvis pentagonal, very small, resembling a prominent rim to the very large circular columnar attachment, the 
diameter of which is three times greater than from its circumference to the edge of the pelvic plate; Ist 
primary radials (scapula) slightly convex, even, nearly twice as wide above as below, little wider than long; 
excavations for the 2nd primary radials (arm-plates) large, nearly half the depth of the 1st or scapulz ; capital 
plates variable in size and number, but large, few, unequal, polygonal, and most of them presenting a large 
conical protuberance in the centre ; entire surface smooth. Length of body ten lines, width between the arms 
nine lines. ; 

This species is excellently figured by Prof. Phillips (Geol. Yorksh.) with a doubtful reference to the 
P. levis of Miller. The latter species is, I believe, generally admitted now to be distinct; but having examined 
specimens agreeing with the above figure, I find the species to which it belongs differs both from that to which 
Goldfuss and that to which Mr Austin have referred it by the comparatively enormous size of the columnar 
attachment, and the narrow prominent rim to which the rest of the pelvis seems reduced. 

Position and Locality.The specimens aboye described are from the carboniferous limestone of Bolland, 
where it occurs in company with numbers of the P. pileatus, Gold. (P. antheliontes, Aust.), which it much 
resembles, but from which it is easily distinguished by the above characters. 


PLATYCRINUS PILEATUS (Gold.) 


Ref. and Syn.—Goldfuss. Nova. Acta. Akad. Nat. Cur. &c. Vol. XIX. t. 31. f. 7. 
= P. antheliontes Aust. Crin. t. 2. f. 3. 

Sp. Ch.—Cup expanding rapidly, conic; capital portion depressed; pelvis conical, rounded, columnar 
adherence small, its diameter scarcely equalling the shortest line from its circumference to the edge of the 
pelvis; Ist primary radials (scapulze) wider above than below, length and breadth nearly equal, arm-exca- 
vation large, depth rather more than one-third the length of the plate ; surface smooth ; capital plates large, few, 
polygonal, with a large more or less prominent conical umbo in the centre of most of them; mouth marginal. 

I do not think with Mr Austin that this is the crinoid figured by Phillips as the P. /evis of Miller; I have 
seen specimens from Bolland agreeing with Phillips’s figure in the great size of the columnar adherence, &c., and 
which are certainly distinct. (See P. megastylus.) 

Position and Locality.—V ery common in the carboniferous limestone of Bolland. (Bristol is the original 
locality given by Goldfuss.) 


PLATYCRINUS VESIcULosUS (M’Coy). PI. 3. D. fig. 3. 


Ref.—Ann. Nat. Hist. 2nd Series, Vol. II. p- 246. 

Sp. Ch.—Body spheroidal, depressed ; visceral portion hemispherical, deeper than the cup; pelvis penta- 
gonal, small, flattened ; Ist primary radials or scapula small, rotundato-quadrate, one-third wider than long, 
very thick, gibbous, slightly concave in the centre, lower edge hanging below the pelvis, excavation for the first 
arm-joint (or 2nd primary radial) very small, round, marginal, less than one-third the depth of the 1st primary 
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radial or scapula; visceral plates very large, irregular, polygonal, some of them nearly equalling the 1st primary 
radials (seapulze) in size, they are moderately convex, and each rendered rugged by several small tubercular 
projections; mouth lateral, surrounded by small plates. Length of small specimens from pelvis to vertex six 
lines, width eight lines. 

The very large, bubble-like tuberculation of the visceral plates and the small, gibbous scapule give a most 
peculiar aspect to this species, quite unlike any other I am acquainted with. I find the characters very con- 
stant, 

Position and Locality.—Not uncommon in the carboniferous limestone near Bakewell, Derbyshire. 

Explanation of Figure-—Plate 3. D. fig. 3. Profile of specimen natural size. 


Genus. ACTINOCRINUS. See page 55. 


Actrnocrinus (Amphoracrinus) ATLAS (M*Coy). P1.3. D. fig. 5. 
Ref—Am. Nat. Hist. 2nd Series, Vol. i. p- 248. 


Sp. Ch.—Body elongate-oval, diameter between the arms little more than half the height of the body ; pelvis 
pentagonal, of three thick flattened joints ; Ist interradial small, pentagonal; five Ist primary radials hexagonal, 
nearly twice as wide as long; 2nd primary radials as long as the first, but only one-third wider than long, hexa- 
gonal or sometimes quadrate (according as the upper lateral angles are entire or slightly truncated) ; 5rd primary 
radials (scapul) short, pentagonal, as wide as the 2nd primary radials ; interradials hexagonal, exceeding the Ist 
primary radials in length ; arm-bases prominent, and over each is an elongate conical tubercle ; pectoral plates 
rather large, convex and irregularly polygonal ; vertex covered by a very large hemispherical plate, surrounded by 
six slightly smaller polygonal ones, each having a large conical protuberance in the middle ; mouth longitudinally 
oval, rather nearer the vertex than the arm-base over the pentagonal 1st interradial, to which it inclines; all the 
plates except the large ones of the vertex marked with minute vermicular wrinkles. Length from pelvis to 
plate on vertex one and a half inch, diameter between the arms ten lines. 

The enormous size of the visceral portion above the arms (nearly three times the height of the cup) has 
suggested the specific name for this crinoid, which resembles the A. (Amphoracrinus) Gilbertsoni and A. (Am- 
phoracrinus) amphora in its markings, prominent tubercles over the arm bases, and great plates on the vertex ; 
but it differs from those, besides the great size of the visceral portion, very obviously in the greater proportional 
length and less width of the radials, most remarkably of the second series. 

Position and Locality—Rare in the carboniferous limestone of Bolland. 

Explanation of Figure —Plate 3. D. fig. 5. Profile of specimen, natural size. 


ACTINOCRINUS GILBERTSONI (J7//.) 
Ref. and Syn.—Actinocrinus Gilbertsoni Mill. Phillips, Geol. York. Vol. II. t. 4. f. 19. 


Sp. Ch.—Cup very short, concave, conic ; arms large, the diameter at their base equal to the depth of the 
cup; prominent, abdominal portion of cup above arms very large, tumid, three times as high as the depth of 
the cup; near the vertex is a large convex plate, surrounded, except near the mouth, by a circle of smaller 
large convex plates; mouth small, longitudinally oval, half-way between the central plate and the bases of the 
two arms over the pentagonal Ist interradial; rest of abdominal plates small, convex, except one sharp conical 
one near the base of each arm; plates of the cup formed and sculptured as in the A. amphora, but the primary 
radials much wider and shorter, the length of the Ist and 2nd primary radials together, only two-thirds the 
width of the Ist primary radial, and the sculpturing more minute. 

The height considerably exceeds the width, which with the smaller and more lateral mouth, small spiniform 
arm-tubercles, smaller size, and the above-mentioned characters of the plates of the cup distinguish this from the 
A, amphora. 

Position and Locality.—Carhboniferous limestone, Bolland. 
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AcTINOcCRINUS (Amphoracrinus ?) OLLA (M°Coy). PI. 3. D. fig. 6. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 247. 


Sp. Ch.—Body inversely pyriform, very gibbous; arm-bases small, not very prominent; cup below the 
arms hemispherical, visceral portion above very wide, elevated, cylindrical; all the plates above and below 
flattened ; pelvis small, flattened, hexagonal, supporting on five of its sides five large hexagonal 1st primary 
radial plates, about one-third wider than long, and on the sixth side one pentagonal Ist interradial plate ; the 
five 2nd primary radials are scarcely one-third wider than long, smaller than the first ones, and hexagonal with 
the two upper lateral sides so short as sometimes to make the plates seem quadrangular; 2nd interradials 
hexagonal, longer than the Ist primary radials; pectoral plates rather large, flat, polygonal; 3rd primary 
radials (scapulw) pentagonal (or occasionally with the upper lateral angles truncated so as to be slightly hex- 
agonal or heptagonal), one-third shorter than the Ist primary radials; 3rd interradials (interscapulars) 
heptagonal or octagonal, as long as the 2nd interradials ; the surface of all the plates marked with minute 
vermicular wrinkles. Diameter of cup one inch nine lines. 

The sculpturing resembles that of the A. (Amphoracrinus) amphora, from which the species is distinguished 
by its round inflated pot-like figure, small arm-bases, proportionate length of the primary radials, &e. 

Position and Locality—Very common in the Derbyshire carboniferous limestone in company with the 
Poteriocrinus granulosus. 

Explanation of Figure.—P\. 3. D. fig. 6. Profile of specimen, natural size. 


ACTINOCRINUS POLYDACTYLUS (Mill.) 


Ref. and Syn.—Actinocrinites polydactylus Mill. Crin. Actinocrinus polydactylus Phill. Geol. York. 
Vol. II. t. 4. f. 17. 


Sp. Ch.—Plates nearly as in A. triaconta-dactylus, but the radiation much stronger and more simple, only 
one ridge going from the centre of one to the centre of each surrounding plate; five arms, each having two 
hands, of one lateral simple finger, and the inner portion divided into six. 

This is a smaller species than the A. ¢riaconta-dactylus, but closely resembles it in many of the details ; 
the ridges are much more distinct, however, and it is at once distinguished by the greater number of its fingers ; 
the pectoral plates generally shew the remarkable character of being palmated, and divided into several points 
or branches. 

Position and Locality —Carboniferous limestone, Bolland. 


ACTINOCRINUS TESSELLATUS (Phill/.) 
Ref and Syn.—Actinocrinus tessellatus (Phill.) Geol. York. Vol. IT. t. 4. f. 21. 


Sp. Ch.—Cup, shape and size of the A. triaconta-dactylus ; 1st primary radials large, hexagonal, longer 
than wide; three upper sides nearly equal and shortest; 2nd primary radials hexagonal, all the sides nearly 
equal ; 3rd primary radials (scapula) heptagonal; swzface of the plates nearly smooth, crenulated at the edges 
with short, muscular ridges; visceral portion convex, mowth tubular excentric; visceral plates of moderate size, 
very irregularly polygonal, convex. 

This species is very rare; the peculiar form of the 3rd primary radials or scapulz distinguish it from the 
allied species. Is it not the A. /wvis (Mill.) ? 

Position and Locality.—Carboniferous limestone, Bolland. 


ACTINOCRINUS TRIACONTA-DACTYLUS (JZil/.) 

Ref.—Actinocrinus triaconta-dactylus Mill. Crin. 
Sp. Ch.—Cup obtusely conical; 3rd primary radials (scapulze) hexagonal, supporting five arms, having 
each two hands, provided with three fingers each; arm-bases prominent; visceral portion flattened ; mouth a 


little excentric, tubular, visceral plates very small, forming rugged short points; each side of the plates of the 
R 
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cup crossed by two to four ridges running towards the centre of each adjoining plate, and the interval at the 
corners sometimes filled with angularly bent ridges. Length of body, from the scapulze or 3rd primary radials to 
base of pelvis, one inch; width one inch three lines. 

The column of this abundant species is round, formed, near the pelvis, of thin joints, alternately a little 
longer and thicker, every third or fourth joint larger; nearer the base the joints become of an uniform thickness 
and size; when young they are contracted at the sutures, so as to be slightly moniliform; the articulating 
surface is regularly striated from the centre; round auxiliary side-arms come off irregularly from the columns ; 
the plates of the body generally exhibit very distinctly the marks of muscular contraction, in the form of strong, 
variable, radiating ridges. The fingers are formed, as usual, of two series of joints. 

Position and Locality—Carboniferous limestone, Bolland. 


2nd Ord. BLASTOIDEA. 


Body enclosed in a cup of few, thin, calcareous plates ; fixed by a small jointed stem to foreign bodies ; five 
rows of pseudambulacra, extending from the mouth in the middle of the upper aspect towards the base, set with 
small jointed tentacles in place of suckers or arms. 


Genus. CODASTER (A7°Coy). 
Ref—M Coy, Ann, Nat. Hist. 2nd Series, Vol. III. p. 250. 


Gen. Chav.—Cup conical, with the upper part broad, flat, truncate ; pelvis deep, conical, of three pieces, 
one tetragonal and two pentagonal, each having its inner apex notched to form part of the round columnar 
canal; on the upper edges of these rest five large equal first supra-basal plates which reach to the truncated 
summit, to which, from their mesial gibbosity, they give a pentagonal outline ; in the centre of this superior disk 
the mouth seems situated, and from it five prominent, minutely porous pseudambulacra diverge, one to each 
angle, each being placed on a thick tapering ridge divided by a mesial sulcus; from the re-entering angles of 
these ridges four other thick, rapidly tapering ridges proceed, one to the middle of each of four of the straight 
sides, each ridge at its thick, oral end, shews an obscure impression; the fifth space is without a ridge, being 
occupied by a large, ovate or lozenge-shaped (? anal) opening; the depressed, triangular intervening spaces 
are marked with coarse, rough parallel striz nearly coinciding in direction with the pseudambulacral ridges, 
and converging to the second set of ridges; the impressed lines between these strize seem punctured ; the fifth 
(2 posterior) space is without sulcation. 

These strange and beautiful forms, the “ bell-stars,” as they may be called, are obviously allied to Pentre- 
mites (taking P. Derbiensis, florealis, oblongus, ellipticus, and such like, as the types of the genus), from which 
they differ in having the small basal plates enormously developed into a conical pelvis, and having the pseudam- 
bulacra entirely confined to the capital plates (which here form a truncated disk), instead of being continued 
through a slit in the supra-basal plates nearly to their base. The peculiar sulcation, represented in our figures 
in four of the interambulacral spaces, resembles that of some Cystidea, but is unlike anything in Pentremites. 
I cannot find any trace of the four small ovarian pores, although the large opening above mentioned holds the 
place of the fifth or great posterior ovarian pore of the Pentremites and the Echinida ; it will also be observed 
that it holds the place of the mouth of certain Platycrini. In Prof. Forbes’s paper on the British Cystidea 
in the second volume of the “ Memoirs of the Geol. Survey,” p. 529, there is a figure representing “the pro- 
jection of the arm-bearing surface of the Pentremites pentagonalis,” which resembles the disk of our genus 
except in having the posterior interambulacral space sulcated, and with a thick mesial ridge like the rest; 
I do not suppose that that figure is meant to represent the Platycrinus pentagonalis of Miller, forming the 
Pentremites id. of G. Sowerby and Phillips, which presents no resemblance of the kind. I only know the 
following two species, from the carboniferous limestone. 
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Copaster acutus (M°Coy). Pl. 3. D. fig. 7. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 251. 


Sp. Ch.—Pelvie and supra-basal plates of equal length; pelvis acutely conical, obtusely subtrigonal in 
section; columnar adherence small, round, prominent; surface smooth. Length six lines, width of disk five 
lines. 

Position and Locality—Not very uncommon in the carboniferous limestone of Bolland. 

Explanation of Figure.—P\. 3. D. fig. 7. Profile of specimen, natural size, 


CoDASTER TRILOBATUS (M°Coy). Pl. 3. D. fig. 8. 
Ref—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 251. 


Sp. Ch.—Supra-basal one-third longer than the basal or pelvic plates; pelvis divided into three tumid 
lobes which hang below the columnar adherence; surface smooth. Length seven lines, width of disk five lines. 

Position and Locality —Not uncommon in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—Plate 3. D. fig. 8. Profile of specimen, natural size.—Fig. Sa. End view of 
truncated summit of ditto, magnified. 


Genus. PENTREMITES (Say). 


Gen. Char.—Pelvis small, pentagonal, of five pentagonal pieces, supporting five large pentagonal supra- 
basal pieces or scapulie, each of which has a long narrow fissure from the apex nearly to the base, to receive 
the ends of the pseudambulacra* ; in the upper re-entering angles of the plates are five large ovarian pentagonal 
plates, the apices of which converging towards the vertex close the cup, leaving at their junction a small central 
mouth; a narrow space intervenes, between each pair of these plates, for the pseudambulacra, and each is 
pierced at its apex by an ovarian foramen, one of which is much larger than the rest; pseudambulacra of two 
rows of very minute pentagonal plates, one oblique pair of pores (sections of alimentary canals) in each row. 

I think I observe ocular pores at the oral ends of the pseudambulacra, in which case they would be in an 
abnormal position, though as usual beside the ovarian pores; these latter, it will be remarked, resemble those of 
the Echinide in structure, but those of the star-fishes in position. Before M. Yondell’s discovery of the rows of 
fingers on the pseudambulacra of the American Pentremites it had struck me that these latter could not really 
be ambulacra as was supposed, because instead of being lodged in the sutures between the so-called scapule, 
they were each received in a deep notch down the middle of those plates,—a position which is obviously iden- 
tical rather with that of the arms of true Crinoids. 


PENTREMITES CAMPANULATUS (M‘Coy). PI. 3. D. f. 9. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. III. p. 249. 


Sp. Ch.—Bell-shaped, base as wide as the body; pseudambulacra wide above, tapering to the angles 
at the base; transverse sutures between the first and second series of supra-basal plates nearly medial; base 
flattened ; surface minutely granulated. Length three lines, width three lines. 

If we suppose the lower third abruptly cut off a P. edlipticus we should have a good idea of the shape 
of this little species, which, agreeing with the above in most characters, is distinguished by its small size 
more tapering ambulacra, greater proportional width, and wider base. 


* T have used the word pseudambulacra to designate those poriferous rows in Pentremites, &c., which resemble 
ambulacra, but the pores of which are found by MM. Roemer and Yondell (Bulletin de la Soc. Géol. de France, for 
April 17, 1848) to be really the alimentary canals of a double row of little jointed tentacles resembling, I imagine, those 
of Pseudocrinites. 


R2 
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Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


Explanation of Figure.—Plate 3. D. fig. 9. View of specimen from Derbyshire, magnified four diameters ; 
the line shews the natural size. 


PeENTREMITES DERBIENSIS (Sov.). 
Ref—Sow. Zool. J. Vol. Il. t. 11, f. 3. Phil. Geol. York. t. 3. f. 10. 


Sp. Ch.—Spheroidal or slightly pyriform, greatest width above the middle, upper part obtusely rounded, 
lower portion slightly tapering to the concave, pentagonal base, the angles of which are prominent; section 
obscurely pentagonal, each of the sides slightly flattened in the middle, and slightly convex at the margins; 
re-entering angles of transverse suture slightly less than one-third of the length from the base ; surface sha- 
greened with obscure rows of close minute obtuse granules; average length six lines, width the same (or 
a little more in many specimens). 

This species varies a little in shape, the lower half of some specimens being more tapering, and the upper 
part more inflated than in others; in some the base is unusually narrow, and the width varies considerably. 
The transverse suture being considerably below the middle separates it from the P. orbicularis, although certain 
lines occasionally visible in old inflated specimens, on the second series of supra-basal plates, parallel with the 
transverse sutures, might easily be mistaken for them if care be not taken to observe that the vertical suture is 
not continued above the basal third of the length. 


PENTREMITES ELLIPTICUS (So7.). 
Ref.—Sow. Zool. J. Vol. I. t. 11, f. 4. Phil. Geol. York. t. 3, f. 6, 7, 8. 


Sp. Ch.—Elliptical, greatest width about the middle, gradually narrowing to the obtusely-rounded apex, 
and narrow, pentagonal, concave base ; section obscurely pentagonal, the sides slightly convex in the middle, and 
very slightly concave towards each end; re-entering angle of transverse suture midway between the apex and 
base; surface closely covered with obscure lines of minute granules: average length six lines, in proportion 
thereto the greatest diameter is =, width of base ;. 

In size and shape this resembles the P. ob/ongus (Gilb.), from which, however, the mesial transverse suture 
easily distinguishes it. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. 


5th Ord. PrrRISCHOECHINID®. 


Body encased in a spheroidal crust, of more than twenty rows of strong calcareous plates ; five ambulacra, 
composed of two rows of pentagonal plates each, extend from the mouth in the middle of the ventral aspect 
to the anus on the middle of the superior or dorsal aspect, pierced by two double rows of ambulacral pores, and 
terminated above by a pentagonal ocular plate; interambulacra terminated dorsally by five large pentagonal 
ovarian plates, the posterior one of which is larger than the rest and porous; rows of interambulacral plates 
three, five, or more, the outer or lateral rows pentagonal, the inner ones hexagonal. 

I have established this Order (Ann. Nat. Hist. 2nd Series, Vol. III. p. 251) for the reception of those 
Echinodermata of the Palzeozoic Rocks hitherto confounded with the Hchinide ; all of the latter Order how- 
ever agree in having the case made up of twenty vertical rows of plates, five pair of ambulacral, and five pair 
of interambulacral ones; this is not only the most persistent character of the entire group, but the number 
becomes of great interest when, with Agassiz, we view the globose test of the sea-urchin as a mere modification 
of the parts of a five-rayed star-fish,—an ideal division of the medial suture connecting the two rows of plates 
in each interambulacrum of the former, giving at once the ambulacra, lateral ossicles, and other characters of 
the latter. The Kchinites of the Paleozoic rocks however are constructed on an entirely different plan, having 
three or some greater odd number of rows of interambulacral plates, instead of ¢zo as in those of the newer 
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rocks or existing seas. In these latter it would of course be impossible to divide the test at the suture into five 
equal parts, and the name I have proposed refers to the comparative complexity of their structure. 

On the same grounds that the Order Echinidw is divided into the families Echinidw and Cidarida, this 
might be divided into the families Palechinide and Archeocidaride—the first of both families having imper- 
forate spiniferous tubercles of one kind, the 2nd family of each order having numerous small secondary tubercles 
and few large primary ones, perforated for the /igamentum teres of the spine. 


Genus. ARCHAOCIDARIS (A/°Coy). 
Ref—M'Coy, Synopsis Carb. Foss. Irel. p. 173, and Ann. Nat. Hist. 2nd Series, Vol. III. p. 252. 
Gen. Char-—Interambulacra of three or more rows of plates bearing each one large, mammillated, 


perforated, primary tubercle surrounded by an elevated ring, round which the small secondary tubercles are 
scattered ; primary spines very large, resembling those of Cidaris in form. 


ARCHAOCIDARIS VETUSTA (Phill. sp.) 
Syn. and Ref.—Cidaris vetusta Phil. Geol. York. Vol. II. p. 208. 


Prof. Phillips gives no detailed description, nor figure of his ©. vetusta, and I have little doubt it is iden- 
tical with the previously described C. Urii (Flem.), and the subsequently described C. Benburbensis (Portk.) ; 
I have however used his specific name here to designate a fragment of a primary spine, and its supporting plate 
in the collection from the Derbyshire limestone, which may perhaps be distinguished from the A. Urii by the 
generally smaller size, and the more delicate, thorn-like denticles of the spine. 
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Sub-kingdom ARTICULATA Cw. 


=Annulosa Mac Leay, = Diplonewra Grant, = Homogangliata Owen. 


The most striking external characteristic of the multitudinous forms included in this sub-kingdom, is 
the division of the more or less indurated integument into a succession of transverse ring-like segments. 
All animals with jointed bodies belong to it, but a few members of the group (e.g. the Cirripedia) 
scarcely shew this character, and they have accordingly been separated from what we now know certainly 
to be their true allies, even by such observers as Cuvier and Lamarck. One unvarying characteristic of the 
entire group is, however, to be found in the disposition of the nervous system, which distinguishes 
them completely from the preceding group of so-called radiated animals, and from the next higher group, 
or mollusca. From this consideration it is that Grant and Owen have named the division. One pair 
of principal ganglia (representing the brain of vertebrate animals in function and position) is dorsally 
placed over the cesophagus at the anterior end, supplying nerves to all the higher senses—taste, smell, 
hearing, sight, the antenne, &c.; from these, two cords surround the cesophagus, and form two parallel 
lines along the ventral aspect of the body, and on these are symmetrically placed numerous, nearly equal, 
ganglia, usually one pair for each segment of the body; generally speaking, the lower the type the greater 
the number of segments in the body and of ganglionic centres, while the higher the type (whether we 
speak of adult conformation, or the progress of metamorphosis) the greater becomes the nervous cen- 
tralisation, the ganglia coalescing as it were from behind, as the joints of the body diminish in number; 
as the ganglia decrease in number they increase in size, and the intelligence and physical perfection of 
the creature increase in a corresponding ratio. 

The sub-kingdom Articulata includes the five following classes:—1, Annellida (or Annulata); 2, My- 
riapoda; 3; Insecta; 4, Arachnida; 5, Crustacea. 


Ist Class, ANNULATA. 


The animals of this class have long vermiform bodies, composed of a great number of only moderately 
indurated annular segments, only differing from each other in size, except the first, which contains the jaws, 
and generally eyes, and often antennze for touch, and the last, which is perforated by the anus; each of 
the other rings usually is furnished with setze for locomotion, but never provided with articulated legs; the 
blood is red, not (as some writers suppose) from red globules, as in the Vertebrata, but uniformly tinged. 
They have a mouth at the anterior end, followed by a short cesophagus, leading to a stomach, and often a 
gizzard, from which a straight intestine extends directly to the anus, which is dorsally placed in the last seg- 
ment; numerous czeca (or biliary ducts?) enter the stomach on each side. A tortuous pulsating dorsal vessel 
sends the blood from the tail to the head, where it enters a large ventral vessel, which returns the blood 
again to the dorsal one by numerous anastomosing branches at the posterior end. Over the great ventral 
vessel, and chain of ganglia, is another longitudinal vessel, the ‘“‘supra-ganglionic,” into which the blood 
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is driven from the anterior part of the dorsal vessel by a series of vertical, moniliform, muscular hearts, 
the current rushing towards the tail, where it enters the great dorsal vessel by anastomosing branches, and 
helps to propel its contents towards the head. Most of them are hermaphrodites. The eyes, when 
present, are formed of a simple expansion of the optic nerve, covered by a transparent cornea, without 
any of the usual lenses or humours. 

The class Annulata is divisible into three orders: Ist, Abranchia; 2nd, Dorsibranchiata; 3rd, 
Tubicola. 


ist Ord. ABRANCHTIA. 


This group is distinguished by the absence of external branchi, respiration being effected partly by 
the surface of the skin, and partly by internal vascular sacculi opening by external spiracles. It contains, 
as tribes, first, the Annulata Suctoria or leeches; second, the Annulata Terricola or earth-worms; and 
third, the little-known Nemertina, a marine group of very long, slender, smooth worms, without antenna, feet, 
or other appendages to the skin, and very indistinctly annulated. ‘To this group has been provisionally 
referred the Silurian genus, Nemertites. 


Genus. NEMERTITES (Mace Leay). 


Gen. Char.—Body very long, linear, slender, of nearly uniform thickness throughout, without distinct 
articulations. 

Only one species of this supposed genus of Nemertina has occurred, and it is very doubtful whether 
it and the so-called Gordiw of the American Taconic slates may not belong more properly to the vege- 
table kingdom. (See the genus Palwochorda, M*Coy, Pl. 1. A.) 


NEMERTITES OLIVANTI (A/urch.) 
Ref— Murchison Sil. Syst. t. 27. f. 4. 


This body occurs usually in long loop-like folds, about half an inch apart, and three or four inches 
long. The diameter of the smooth subcompressed body is rather more than half a line; the length many 
inches, but unknown. 

Position and Locality—Not uncommon in the fine olive slates of Llampeter, Pembrokeshire. 


2nd Ord. Dorstprancniata (Cuv.) 


This group is almost equivalent to the Annelida Errantia of authors; it is composed of centipede- 
like worms, having the body entirely naked, and possessed of great powers of locomotion; the head is 
distinct and provided with eyes, jaws, antennee, &e. The group is characterized by the almost uniform 
distribution of the gills in tufts over the remainder of the segments, which are very numerous and equal 
among themselves; one pair of gills on the outer edge of most of the rings; at the base of each branchial 
tuft is a retractile bunch of stiff bristles for locomotion, enclosed at the base in a thick, fleshy, lobe-like 
foot, and often a short, slender, fleshy, articulated process above and another below, called “ cirri.” 

The two Cambrian genera, Nercites and Myrianites, apparently the first created beings of their class, 
belong to this, the most highly organized, group of all the Annulata. 


Genus. NEREITES (Mac Leay). 


Gen. Char.—Body very long, of nearly equal width throughout, of upwards of one hundred nearly 
equal and similar segments; each segment with a thick, short, ovate, lobe-like foot, surmounted by a 
slender cirrus exceeding the foot and the segment in length (or the distance between one cirrus and 
the next). 
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NEREITES CAMBRENSIS (Murch.) 
Ref.— Murchison, Sil. Syst. t. 27. f. 1. 


Sp. Ch.—Length unknown (upwards of two feet), usually seen in irregular obtusely angular contortions ; 
width three lines (or rather more, as the cirri have a gentle backward curve); width of the body half a 
line; cirri thick, gradually tapering, two lines long; feet forming thick, ovate, fleshy lobes, one and half 
lines long; distance between the cirri (equal to length of segments) one and half lines. 

The thick fleshy feet are not sufficiently distinct beneath the cirri in the above quoted figure, and 
these latter do not taper quite enough. A single indistinct specimen, a little wider than the above and 
having the feet slightly longer and more pointed, has occurred in the Scotch slates in the valley of the 
Tweed, in company with a multitude of the Orossopodia Scotica (M*Coy), and it may perhaps ultimately 
prove distinct; but as there are exactly the same number of feet and cirri in a given space, I have little 
hesitation in considering it as only a variety—if even so much, of the Llampeter species. 

Position and Locality —Not uncommon in the slates of Llampeter, and Var. a. very rare in the olive 
slate of Thorney Lee Quarry, on the Tweed (opposite Ashestiel). 


NEREITES Sepewicku (Murch.) 
Ref.—Murchison, Sil. Syst. t. 27. f. 2. 


Sp. Ch,—Usually disposed in long straggling trails, and short irregular rounded loops; length unknown 
(upwards of a foot); width of specimen slightly more than two lines (but the ends of the cirri curved, 
which diminishes the apparent width); width of body slightly more than half a line; length of the seg- 
ments (equal to the distance between the cirri) one line; length of cirri (supposing them straightened) one 
and half lines; feet narrow, slightly more than half the length of the cirri. 

I have been so fortunate as to detect the feet of this species in one part of the specimen in the 
Cambridge Collection; they are much smaller and more delicate than in the WV. Cambrensis. A semi- 
elliptical hollow space, rather difficult to account for, is frequently seen on each side between each pair 
of cirri; it strikes me it may be the trace of the sweeping action of the little bush-like, retractile packet 
of bristles, forming the locomotive organs of the allied recent worms. 

Position and Locality—Not uncommon in the olive slates of Llampeter. 


Genus. MYRIANITES (Mac Leay). 


Gen. Char.—Body longer and more slender than in Nereites; cirri of the feet short (scarcely as long 
as a segment of the body, or the distance between one cirrus and the next); feet indistinct. 


Myrianites Macreayti (Murch.) 
Ref—Murchison, Sil. Syst. t. 27. f. 3. 


Sp. Ch.—Upwards of a foot long, usually coiled in long curved transverse folds, about one-fourth of 
an inch between the parts, which are very frequently approximately parallel; width of the animal throughout 
slightly more than one line, of which the body occupies nearly one half (being half a line wide), the cirri 
of the feet forming the remainder; the space between the cirri on one side slightly exceeds their length, 
being equal to the width of the body (indicating segments as broad as long). 

The above quoted figure represents the worm slightly too wide where the cirri are marked. 

Position and Locality—Not uncommon in the olive slates of Llampeter. 
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MyYRIANITES TENUIS (M‘Coy). Pl. 1. D. fig. 13. 
Ref.—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. VIT. 


Sp. Ch.—Usually coiled in numerous, small, very irregular, undulations; diameter of body about one- 
third of a line. 

This little worm is easily distinguished from the M7. Macleayi (Murch.) by its very slender propor- 
tions, agreeing more nearly in this respect with the MZ. Murchisoni of Prof. Emmon’s “Taconic Slate.” I 
think it was about a foot long, from following, as well as I could, the convolutions of three individuals. 
I have only in one part seen traces of the cirri, which have the same general proportions as in the 
M. Macleayi (Murch.) 

Position and Locality——Not uncommon in a particular layer of the fine olive slate of Greiston, on the 
Tweed, near Inverleithen. 

Explanation of Figure—P\. 1. D. fig. 13. From the slate of Greiston, on the Tweed, natural size. 


Genus. CROSSOPODIA (M°Coy). 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. VIT. 
Etym.—Kpocods, fimbria; rods, pes. 

Gen. Char.—Body long, moderately slender, of excessively short, numerous, wide segments, from which 
arise very long, delicate, crowded cirri, forming a broad dense fringe on each side, completely concealing 
the feet (at least five or six times longer than a segment of the body, or interval between one cirrus and 
another). 

These beautiful worms are easily distinguished from their Protozoic companions, the Nereites and My- 
rianites, by the excessive shortness of the joints of the body, as indicated by the very crowded cirri (only 
one of which comes from the dorsal aspect on each side of any given segment) and by the broad, close, 
fringe-like, development of these latter, concealing the lobes of the feet, so conspicuous in the two 
genera named. 


Crossopopia LATA (M°Coy). Pl. 1. D. fig. 14. 
Ref.—M Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Sp. Oh.—Length unknown (upwards of one yard); width nine lines, width of body three lines, length 
of cirri three lines; articulation of body and number of cirri indistinct, but apparently three in a space of 
one line. 

Prof. Sedgwick informs me, that the portion of this remarkable worm which he saw in the rock, and of 
which the specimen described is a part, measured upwards of a yard in length, without signs of tapering or 
alteration of character, thus agreeing in proportion with its living allies. Its great width easily distinguishes 
it from the older C. Scotica (M°Coy), and it has no resemblance to any other fossil I know of. The 
piece described is about four inches long, and is gently flexuous. 

Position and Locality.—Tilestone (Upper Ludlow) of Storm Hill, Llandeilo. 

Explanation of Figure—P\. 1. D. fig. 14. Fragment, natural size, from the Tilestone Storm Hill, 
Llandeilo. 


Crossopopra scotica (M/°Coy). Pl. 1. D. fig. 15. 
Ref.—M°Coy, Ann, Nat. Hist. 2nd Series, Vol. VII. 


Sp. Ch.—Length unknown (upwards of two feet), width nearly two lines, width of body (and trail on 
the surface of the beds) one-third of a line; cirri very fine, close, delicate, about five in the space of one line. 
This interesting worm is closely allied to the so-called Nereites Loomisii of Prof. Emmon’s “ Memoir 
on the Taconic System,” t. 3. f. 3, from the-taconic slates of Waterville, Maine. The American species 
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certainly belongs to our new genus Crossopodia, but, if correctly drawn, has much thicker and fewer feet. 
The narrow deep ¢rail of the middle part of the body on the upper surface of the planes of deposition 
of the slate, and the narrow cord-like ridge formed by the casts in them on the under surface of the 
laminze, might possibly be mistaken for a different worm resembling a Gordius, without due caution or the 
absolute demonstration of their nature, afforded by many of the specimens. 

Position and Locality Absolutely swarms in some parts of the greenish slates of Thorney Lee Quarry, 
on the Tweed, opposite Ashestiel, near Inyerleithen. 

Explanation of Figures.—P1|. 1. D. fig. 15. From the slates of Thorney Lee Quarry, on the Tweed ; 
natural size; the narrow markings being the trails left by the worms, the broader portions containing the 
body and fringe-like cirri perfect. 


3rd Ord. Tustcota. 


As their name implies, all of this order inhabit tubes, and are more or less sedentary, though not 
absolutely fixed organically to their dwelling. Their tube is either simply membraneous, formed of dried 
exudations from the surface of the body, or formed of agglutinated grains of sand, &c., or still more com- 
monly composed entirely of calcareous matter; it is usually long, open at one end and closed at the other. 
The inhabiting worms are without eyes or antennz, and have the gills attached to the sides of the 
head (whence their name Cephalobranchiata), forming two large feather-like pulsating tufts, having a con- 
tractile power sufficiently strong to drive back the blood received from the heart when it becomes aerated. 
The organs of locomotion are reduced on most of the segments to small processes, to assist in protruding 
or retracting the creature in its tube; and the cirri immediately about the head are altered into long ten- 
tacles, one on each side of the mouth, one of which in Serpula is much larger than the other, and bears 
on its extremity a circular, or conical, calcareous operculum for closing the mouth of the tube (which 
has sometimes been mistaken for Patella). 

The tube affords characters for recognizing in the fossil state the two tribes, Serpulinw and Amphitrite, 
into which the order has been divided in the recent state. 


Ist Tribe. SERPULIN &. 


Tube strong, calcareous, dull (not polished), contorted irregularly, and attached to foreign bodies. 
Marine. 


Genus. SPIRORBIS (Lam.) 
Gen. Char.—Tube discoidally coiled, of few whorls, and attached by one side of its whole length. 


SPIRORBIS TENUIS (Sov.) 
Ref.—Sow. Sil. Syst. t. 8. f. 1. and t. 11. f. 8. (8. Lewisi on plate). 


Sp. Ch.—Discoid, dextral, of one and half or nearly two whorls, partially exposed in a wide, deep, 
umbilicus ; whorls with a broad or high back, sides sloping to the umbilicus, slightly concave, bounded by 
an obtusely rounded angle on both the umbilical and outer edges; diameter rather less than one line, 
width of last whorl rather less than one-third the diameter; surface with strong transverse, and obscure 
spiral lines. 

Not uncommon, adhering to the inside of the last chamber of cephalopod shells, so that specimens 
often seem sinistral. I have only seen the surface very imperfectly preserved. 

Position and Locality—Lower Ludlow rock of Green Quarry, Leintwardine. 

s2 
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2nd Tribe. AMPHITRITZ. 


Tube fragile, straight or gently curved, unattached, formed either of naked membrane alone, membrane 
with grains of sand, &¢. agglutinated, or solidified by a small proportion of calcareous matter, forming a 
dense thin, smooth, glossy tube. Marine, 


Genus. SERPULITES (AMurch.) 


Gen. Char.—Tube smooth, arched, slightly calcareous, glossy; having two small longitudinal tubes at 
opposite points of the circumference (the convex and concave faces of the curve), stronger than the rest 
of the shell, and prolonged at the posterior end. 


SERPULITES DISPAR (Salt. in App.) PI. 1. D. fig. 11, 12. 


Sp. Ch.—Upwards of four inches long and two lines wide in the greater part of its length, slightly 
curved, rather rapidly tapering towards the small end; extremities unknown ; two lateral tubules very strong, 
calcareous, one-third of a line in diameter, intervening portion of tube very delicate, nearly membraneous. 

The small diameter, and the exceeding delicacy of the sides of the tube compared with the strength and 
hardness of the two lateral tubules, easily distinguish this species from the S. longissimus (Murch.) Not 
unfrequently the delicate membraneous portion disappears, leaving a very puzzling appearance in the two 
disconnected wire-like lateral tubules. 

Position and Locality.—Abundant in the Upper Ludlow rock of Scalthwaite Rigg, N. end of Benson 
Knot, Kendal, Westmoreland; in the calcareous flags of Dinas Bran, Llangollen ; N. end of Tenter Fell, 
Kendal. Single lateral tubules apparently of this fossil occur in the black shale at three miles N. of 
Builth, Radnorshire; in the fine greyish sandstone of Tan y Craig, Builth; in the sandstone of the 
Hollies, Church Stretton, Shropshire. 

Explanation of Figures —P\. 1. D. fig. 11. Natural size from Benson Knot.—Fig. 12. Ditto. 


SERPULITES LONGISSIMUS (Murch.) 
Ref.—Murch. Sil. Syst. t. 5. f. 1. 


Sp. Ch.—Subcompressed tube upwards of a foot long, gradually tapering at the rate of only two lines 
in five inches, forming part of a curve about one foot in diameter at the large end, but curving more 
rapidly towards the apex; surface with obtuse transverse undulations ; shell thin, glossy, opaline ; average 
diameter four lines, of thickened convex and concave margins nearly one line. 

Position and Locality—Common in the Upper Ludlow rock of Aymestry, Herefordshire. 


Genus. TRACHYDERMA (PaAill.) 


Gen. Char—Tube submembraneous, tough, flexible; surface with short irregular transverse wrinkles 
or plaits. 

This genus has been proposed (Mem. Geol. Surv.) by Prof. Phillips for some large, cylindrical, variously- 
curved coriaceous tubes of the Upper Silurian rocks, with an irregular, sharp, transverse plication of the 
surface ; this latter character is so variable, and obviously unimportant, that by extending the genus so as 
to include all the simple submembraneous naked tubes of the Silurian rocks it would be more useful and 
intelligible, being distinguished from Serpulites by the latter having two strong lateral tubules, which I 
have shewn (Synopsis of the Carboniferous Fossils of Ireland, p. 170) to be highly characteristic of that 
genus, although it seems not to have occurred to the Survey observers as a distinctive character. 
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TRACHYDERMA SQUAMOSA (Phil/.) 
Ref—Phill. Mem. Geol. Surv. Vol. II. t. 4. f. 3. 


A very obscure fragment, apparently of this species, has occurred in the Upper Ludlow rock of 
Benson Knot, Kendal, Westmoreland. 


TRACHYDERMA ? L&VIS (M/°Coy). Pl. 1. D. fig. 10. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 

Sp. Ch.—Tube slightly curved, thin, coriaceous, slightly tapering, subcompressed, slightly more than 
one line in diameter at the broad end, and slightly less than one line at the imperfect smaller end of a 
specimen one inch seven lines long; surface nearly smooth. 

The specimen is a brown, tough, flexible tube, irregularly and gently compressed (parallel to the plane 
of stratification of the rock) assuming an oval section; and being filled with the bright-coloured matrix 
shews clearly the thinness of the tube, which, from the same cause, has a few irregular indentations of 
the surface, which otherwise seems smooth. 

Position and Locality —In the very fine beds of Caradoc sandstone of Acton Scott, Church Stretton, 
Shropshire. 

Explanation of Figures —PI\. 1. D. fig. 10. Specimen from the fine Caradoc sandstone of Acton Scott, 
natural size and section. 


2nd Class. CRUSTACEA. 


The animals of this class have a hard-jointed integument, composed of a thick, internal, spongy chorium 
or vascular cutis, a coloured pigmental layer, and a cuticular secreted external layer; these three layers 
are at first all equally flexible and continuous ; subsequently transverse wrinkles appear, which gradually become 
segments by the cuticle acquiring calcareous matter, principally carbonate of lime, with a little phosphate 
of lime and magnesia, (and, according to some, a little ‘chitine,’ as in insects) ; these solidified bands become 
segments by separating posteriorly from the lower layer or chorium, which remains flexible, and permits 
the various motions. Each segment is believed (for they can seldom be all demonstrated) to consist of 
six pieces, two tergal pieces above (separated by a median longitudinal suture), two similar sternal pieces 
below, an epimerian piece on the upper half of each side, and an episternal piece forming the lower half 
of each side. In the lower crustacea the segments are very numerous, distinct, and nearly alike, but they 
gradually coalesce in the higher types, coinciding with the condensation of the nervous centres. No segment 
ever bears more than one pair of appendages, a fact which is used to demonstrate the true number of the 
segments which may be anchylosed into the apparently undivided head or thorax of many groups. In the 
majority of crustacea the first seven joints belong to the head, and bear the organs of sense and parts 
of the mouth, the next seven to the thorax (according to M. Edwards), bearing the organs of locomotion, 
the last thoracic joint being always defined by the male sexual openings, and the last seven to the abdomen, 
containing the principal viscera, and having the anus in the last joint. The first ring bears the eyes when 
they are present, the second and third rings bear the two pair of antennz, which are absent only in the 
lowest types, the fourth bears the mandibles, the fifth and sixth the jaws, the appendages of the succeeding 
rings varying in shape and use according to the group.—Digestion: the complex mouth is always on the 
under side of the head, composed of the Jabrwm or upper lip, a labiwa or under lip, jaw-feet, mandibles, 
maxille, palpi, &e., which it is unnecessary to describe, followed by a short vertical cesophagus leading 
to a large globular stomach directly over the mouth (often containing sharp tubercles for triturating the 
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food), from which, as in all the Annulata, a straight intestine leads to the anus; there is a well-developed 
liver. Cireulation, by a well-developed heart placed behind the stomach, of mixed blood, which imbibes the 
chyle from the intestine. Respiration, in the higher groups by gills, which are modifications of the flabelli- 
form appendage of certain legs; in the lowest, apparently by the whole surface of the body, without special 
organs. Nervous system, on the plan mentioned when first speaking of the subkingdom Articulata (p. 127). 
Hearing: the higher groups hear well, the ear being situated in the base of the second pair of antenn:. 
Sight: a few parasitic groups are blind in their perfect state, but nearly all the rest have perfect eyes 
either simple, or what I have termed semicompound. The simple eyes are small, two or three in number, 
of a single set of lenses, each eye covered by a round, smooth cornea; the semicompound eyes are an 
agglomeration of simple eyes, each with its set of lenses and separate twig of optic nerve, the group of 
eyes covered by one simple, smooth, external cornea (true compound eyes, having a separate facet of the 
outer cornea for each eye beneath). Reproduction: sexes always distinct and in different individuals. 

The class Crustacea is naturally divisible into the five following orders, commencing with the lowest 
in organization: Ist, Cirripedia, or Barnacles; 2nd, Suctoria, or the little parasitic Crustacea with tubular 
mouths; 83rd, Lntomostraca; 4th, Edriophthalma; 5th, Podophthalma, or most highly organized, and having 
pedunculated eyes (Crabs, Lobsters, &c.) 


3rd Ord. ENntromosrraca. 
= Aspidostraca, Burm. 


The little crustacea which compose this order are very variable in their characters; they include a 
vast number of the most minute crustacea known; all those enclosed in a bivalve shell-like carapace (an 
extension of one of the cephalic rings) belong to it. They have no gills, but breathe by flat, membraneous, 
vascular vesicles attached to the thoracic extremities, and representing the flabelliform appendage and palpi 
thereof, modified for the purpose, or by the surface of the body only. The eyes, whether simple or com- 
pound, are covered by a smooth cornea. This order, which is of more importance to the geologist than 
all the rest of the class, is divisible into three tribes, named according to the structure of the feet: 
Ist, Phyllopoda; 2nd, Pecilopoda; 3rd, Lophyropoda. 


Ist Tribe. PHYLLOPODA. 
= Branchiopoda, Edw. 


These have the feet extremely numerous, and, as their name implies, all leaf-shaped; they form ex- 
tremely numerous, thin membraneous lobes, subservient to respiration. 

The tribe is divisible into the five following families :— 

1st, Lymnadiade.—In which the carapace covers the entire body in the form of a vertical bivalve 
shell, opening along the ventral margin; head adhering to the carapace; twenty to thirty pairs of 
feet, two eyes, either separated or united in one median mass (Lymnadia, &c.) 

2nd, Apodiade.—Carapace horizontally semioval, not covering the abdominal segments, which are dis- 
tinct ; sixty pairs of feet (Apus). 

3rd, Tvrilobitade—Head and abdomen covered by separate dorsal shields; thorax of naked segments 
generally trilobed by two longitudinal depressions. Eyes two, large, semicompound, or absent. 

4th, Branchipodiade.—No carapace, all the body rings distinct, naked (Branchipus, &c.) 

5th, Daphniade (or Cladocera).—Body enclosed in a vertical oval shell, the anterior portion forming 
a beak-shaped hood for the head, which bears the single semicompound eye in front, and is separated 
below from the rest of the carapace, which is bivalve; only four pair of foliaceous feet ; first pair of 
antennze small, second pair very large, branched and bristled for swimming. 
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Family. LYMNADIAD (J/°Coy). 


Body entirely enclosed in a vertical, bivalve, caleareo-corneous, oblong carapace, opening along the ventral 
margin; head adhering to the carapace; twenty to thirty pair of membraneous respiratory feet ; two eyes, 
either united in one central mass or separate, one soldered to each valve. 

The type of this family is the recent genus Lymnadia; and I think it may include all the so-called 
Cytheree of the Paleozoic rocks, which, as Burmeister suggests, are much more probably Phyllopodous, and 
for which I haye proposed the name Cytheropsis, also the two following genera. 


Genus. BEYRICHIA (MCoy). 


Gen. Char.—Bivalve, rotundato-quadrate or longitudinally oblong, ends unequal ; anterior, posterior, and 
dorsal margins convex, and surrounded by a sharply-defined, narrow, tumid border or rim; ventral margin 
simple, straight, or concave ; sides tumid, strongly divided into lobes by very deep, nearly vertical furrows, 
extending from the ventral more or less towards the dorsal margin. 

Several species of this genus have been figured and described by Kléden, as varieties of his ‘“ Battus 
tuberculatus.” I long ago perceived that the tubercles and furrows being unsymmetrical, the creature could 
not be a Trilobite, and soon recognized its bivalve structure; shortly before I published this genus (Synopsis 
Silurian Fossils, &c.) Dr Beyrich announced a similar observation incidentally in his memoir “‘ Ueber Einige 
bohmish Trilobiten,” but without naming or defining the genus, which I dedicated to him. The thickened 
margin separates it from those carboniferous so-called Cypridinw of Koninck, some of which shew vertical 
furrows from the ventral margin, which latter character separates them, however, from the other crustacean 
bivalves which resemble them in form. An interruption may usually be detected in the sulcus which separates 
the thickened margin from the rest of the shell, at about one-third the length from the anterior end; this 
probably indicates the position of the connecting ligament of the hinge. (See our figures of B. complicata, 
Pl. 1. E. fig. 3, and 3a). I only know the genus in the Silurian rocks. 


Beyricuia Kiopeni (JM‘Coy). Pl. 1. E. fig. 2. 


Ref. and Syn.—Beyrichia Klideni (M°Coy), Synop. Sil. Fos. Irel. p. 58. B. tuberculata and B., gibba. 
Mem. Geol. Surv. Vol. II. Pl. 8. fig. 14, 15.—(not B. tuberculatus of Kléden). 


Sp. Ch.—Valves truncato-orbicular, ventral margin slightly concave; thickened margin very large and 
strong; surface tumid, having a lengthened oval, nearly vertical, tubercle reaching from the ventral two- 
thirds of the way to the dorsal margin, and nearest to the narrow end, surrounded by a very deep and 
wide sulcus confluent with the ventral margin, and helping to define the unequal ended, deeply sinuate, 
uniform contour of each valve. Length about one line and half. 

This species does not exactly accord with any of those figured by Kléden, as varieties of his Battus 
tuberculatus (nearly all of which I have identified myself in the Gothland limestone). I therefore think that 
Mr Salter, in the Survey Reports, and the editors of the Ray edition of Burmeister’s work on Trilobites, 
are not justified in replacing my name as above, by that of ‘“tuberculata (Kléd. Sp.)” Any one atten- 
tively reading the elaborate description, or looking at-the figures given by that author in his rare work, 
the Versteinerungen der Mark Brandenburg, will readily perceive, as I have above mentioned, that his 
Battus tuberculatus includes many species—the peculiarities of which he recognized as varieties; and I may 
further state, that of all his figures (none of which agree exactly with the present species) continental 
geologists generally apply his specific name to his fig. 22 only, which best deserves the name, and is the 
most common in the Gothland beds, though not yet recognized in Britain. 

I have not seen the granulation of the surface figured in the Mem. of the Geol. Survey. The B. 
gibba figured by Mr Salter in that work is a very trifling variety of this species. His B. plicata of the 
Ray edition of Burmeister seems to be the same differently observed, and is, I think, only an elevated variety 
( the female), 


136 BRITISH PALAZOZOIC FOSSILS. [Crusracra, 


Position and Locality.—Gaer Fawr (in the fine sandy beds), Montgomeryshire ; Cowan Head, and 
Underbarrow, Kendal, Westmoreland; in the Ludlow schists of Llanfair, Welchpool. 

A remarkable variety of the above, or perhaps a new species, much elevated, and the middle lobe 
forming a very long vertical ridge extending nearly to the dorsal sulcus, and not defined by a sulcus at the 
upper end, occurs in the schist at Dermydd Fawr, near Craig Bronbanog, N.W. of Corwen. 

Explanation of Figures.—PI. 1. E. fig. 2. Left valve magnified eight diameters, and natural size. 


BEYRICHIA COMPLICATA (Sa/t.) Pl. 1. E. fig. 3. 
ef —Mem. Geol. Surv. t. 8. f. 16. 


Sp. Ch.—Rotundato-quadrate, ends unequal, about one-third longer than deep, thickened border strongly 
defined ; sides flattened, divided by three very deep and wide sulci, extending obliquely from the ventral 
towards the dorsal margin, two of these almost reaching the dorsal margin and dividing the surface into 
three unequal lobes; that near the middle of the shell narrowest, that of the small end pyriform and larger, 
that at the large end largest, the latter again divided by the third suleus (which is much shorter than 
the others) into a small branch-like lobe from its inner side; the ventral ends of all these lobes occasionally 
swell into tubercles. Length about one line. 

The figure of the Survey is incorrect in regard to the proportion of size between the lobe of the 
larger end and the branch which originates from it. 

Position and Locality—Very abundant in the calcareous flags of Pont y Meibion, two miles S. of 
Llansantfraid on the Ceiriog; Milltit Cerrig, Llangynnog; Cwm of the Cymerig, Bala, Merionethshire ; 
Hill N. of Moel Uchlas; Pen y Park, Llanfyllin; Mathyrafal, S. of Meifod, Montgomeryshire; Tre Gil, 
S. of Llandeilo. 

Explanation of Figures —PI. 1. E. fig. 3. Left valve magnified eight diameters, and natural size, from 
the schists of Pont y Meibion.—Fig. 3a. Right valve magnified eight diameters, and natural size. 


BEYRICHIA STRANGULATA (Sa/t. in App.) PI. 1. E. fig. 1. 


Sp. Ch.—Oblong, ends nearly equal, depth varying from half to two-thirds the length; dorsal margin 
slightly flattened, ventral margin straight, ends rounded; thickened margin tumid and separated from the 
sides by a very deep sulcus; sides moderately convex, with a small, oval, nearly vertical depression, a little 
nearer the narrow end than the other, and having a small tubercle on its margin nearest the narrow end. 
Length about one line. 

The sulcus which defines the thickened margin is so very deep in this species, that in many specimens 
portions break easily off from the sides, and appear at first sight to have been deficient: this has obviously 
misled Mr Salter in his view of the species, which, however, as above defined, is a very good one; he informs 
me that his Cytherina levigata (Quart. Geol. Journ. Vol. I. p. 445), is the same species. Sometimes the 
depression is less elongated than usual, being elliptical, and not reaching the margin. 

Position and Locality—In great abundance in the calcareous schists at Coniston Water-Head, 
Lancashire. 

Explanation of Figures.—P\. 1. K. fig. 1. Left valve of deep variety, magnified eight diameters, and natural 
size from Coniston.—Fig. la. Right valve of long variety, magnified eight diameters, Coniston.—Fig. 1 6. 
Left valve of intermediate variety, and natural size; the thickened margin imperfect in parts, the dotted line 
indicating its completion. From Coniston. 


Genus. CERATIOCARIS (M°Coy). 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. p. 412. 
Etym.—Keparwv, a pea-pod, and Kapis, a shrimp. 
Gen. Char.—Carapace bivalve, the dorsal line simply angulated (? undivided), with a slight furrow beneath 
it on each side; sides semielliptical, much elongated from before backwards, evenly convex; ventral margin 
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gently convex, posterior end abruptly truncated obliquely; on each side near the anterior end, considerably 
below the hinge-line, is an ocular (!) spot, sometimes raised and distinct, in some species flat; surface 
marked with fine, obliquely longitudinal, imbricated strize. 

In the pod-like form some of the species resemble such shells as Solenocurtus and Solenimya, except 
in the truncation of the posterior end; others resemble the Crustacean genus Dithyrocaris, with which 
I think their affinity lies, though they differ in form, and want the peculiar ridges of that group. I 
conceive they were phyllopodous crustaceans allied to Lymnadia: the peculiar texture and kind of lineation 
of the surface resembles what we find in crustacea allied to Apus, Ge. rather than in Mollusea; the general 
pod-like form, large size, and posterior truncation, separate the typical forms from any of the large species 
of Cypridina, and the two ocular spots separate them from all others. I suspect, from some of the specimens, 
that the two sides met along the dorsal line at an angle of about 45°, with probably little power of motion. 
The ocular spots even when flat may generally be recognized with care from the difference in their mine- 
ralization; they are often dark-coloured, as if retaining some of their pigment, and have a slightly granular 
aspect, corresponding in fact very closely, both in position on the shell and in apparent structure, with the 
double-eyed Cypridinw of the Indian Ocean. In one species there is a short sulcus, extending on each 
side from the medial line behind the eye obliquely backwards and outwards, reminding us of the, perhaps, 
somewhat similar nuchal furrow of Apus. I only know the genus in the upper Silurian rocks. 


CERATIOCARIS ELLIPTICUS (A/*Coy). PI. 1. E. fig 8. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. p. 413. 


Sp. Ch.—Each side longitudinally elliptical, evenly convex, about twice and a half longer than wide ; 
greatest width of the side and curvature of the margin about one-third from the anterior end, which is 
elliptically pointed; posterior end obtusely rounded, the oblique truncation nearly effaced; ventral margin 
convex; ocular spot elevated like a small tubercle, twice its diameter from the dorsal line, and about one-fourth 
the length from the anterior end. I believe the strize of the surface have the direction usual in the genus, but 
they are very delicate. Length, one inch three lines, greatest width of the side six lines. 

The elliptical form, prominence of the eye-spot, and its distance from the anterior end, mark the 
species well. 

Position and Locality—Rare in the Upper Ludlow rock of Benson Knot, Kendal, Westmoreland. 

Explanation of Figures —P1\. 1. E. fig. 8. Natural size, from Benson Knot. 


CERATIOCARIS INORNATUS. PI. 1. E. fig. 4. 


Sp. Ch—Valves twice and half as long as wide, moderately convex along the middle, abruptly con- 
tracted to a small mucronate point in front; dorsal line straight till near the anterior point, to which it 
slightly inclines; ventral margin most convex about the anterior third, which is the deepest part of each 
valve, from thence nearly straight to the posterior end, which is slightly narrowed, and truncated obliquely 
from the dorsal margin, the lateral angle being nearly of 90°; surface with short irregular impressed 
‘crustacean’ strize, imperfectly parallel with the ventral margin; ocular spot large ; flattened, its own diameter 
from the dorsal line, and about three diameters from the anterior end. Length, one inch eleven lines, greatest 
depth eight lines. 

In a note of Mr Salter’s this was named Dithyrocaris inornatus, and I have accordingly used his specific 
name on the explanation of the plate ; on revision, however, he has cancelled this, and requested me to describe 
it as of the genus to which I referred it. What Mr Salter took for a longitudinal lateral ridge, as in 
Dithyrocaris, may be seen from other specimens to be an accidental crumpling. The ocular spot escaped 
his notice, but is very distinct. 

Position and Locality—Not very uncommon in Upper Ludlow rock, at Benson Knot, Kendal, West- 
moreland. 

Explanation of Figure—PI. 1. E. fig. 4. Natural size of one side, from Benson Knot. 


T 
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CERATIOCARIS SOLENOIDES (M*Coy). Pl. 1. E. fig. 5. 
Ref—MOoy, Ann. Nat. Hist. 2nd Series, Vol. LV. p. 413. 


Sp. Oh—Sides meeting along the back at an acute angle, each being nearly four times longer than 
wide, the ventral margin nearly straight and parallel with the dorsal line; anterior end narrowed and 
truncated obliquely forwards and outwards from the dorsal line; posterior end scarcely narrowed, truncated 
obliquely backwards and outwards ; evenly convex, the edge slightly thickened ; ocular spot a little depressed. 
close to about the middle of the truncated anterior margin; from the internal (dorsal) anterior angle a 
small furrow extends a little way obliquely backwards and outwards; oblique, longitudinal strize very close 
and fine; eye two-thirds of a line in diameter. Width of each side from dorsal to opposite margin five 
and half lines; length one inch eight lines. 

The ocular spot is generally dark-coloured. This much resembles a little Solen in form. It is the 
Oultellus rectus of Mr Salter’s list in Prof. Sedgwick’s printed papers, but has, however, clearly no 
relation to that Molluscan genus, as the above characters shew. 

Position and Locality—Common in the Upper Ludlow rock of Benson Knot, Kendal, Westmoreland. 

Explanation of Figures —PI. 1. E. fig. 5. Natural size, shewing the ocular spot and oblique nuchal furrow, 
from Upper Ludlow, Benson Knot.—Fig. 5a. Shorter specimen, shewing the two valves in contact ; 
same locality. 


CERATIOCARIS? UMBONATUS (Salt. Sp.) Pl. 1. E. fig. 6. 
Syn.—Cythere? wmbonata (Salt. in App.) 


Mr Salter has applied this latter name to a bivalve fossil, the generic position of which seems to me very 
doubtful. The valves are obliquely oval, with a slightly-defined margin ; anterior and posterior ends elliptically 
rounded ; dorsal margin slightly more convex than the ventral ; sides diagonally gibbous, forming an obtuse ‘umbo 
at about the anterior third, near the hinge line, a little in front of which a small, depressed, eye-like spot 
is visible with a lens; texture very minutely granulose under a high power; average length two lines, width 
one and a half line (one specimen four lines long). 

In some specimens the umbo, or most prominent part of each valve, is nearer the centre. The size 
and eye-spots separate it from Cythere, and although the form is very different from the typical species 
of the present genus, still the C. ellipticus seems to form a transition in this respect. 

Position and Locality—Common in the schists of Gelli Grin, Bala; Dermydd fawr, Craig Bronbanog, 
N.W. of Corwen; Conway Falls; Llanfurog. 

Explanation of Figure.—Pl. 1. E. fig. 6. Natural size, and magnified six diameters, from the schists 
of Dermydd fawr. 


3rd Family. TRILOBITAD. 
= Palewade Dalman. 


Body covered (with a few exceptions) by a longitudinally trilobed crust, the head and abdominal segment 
anchylosed into distinct cephalic and caudal shields, the thoracic segments alone remaining distinct and 
moveable. 

The cephalic shield is approximately semicircular; when most fully developed it presents the following 
parts: an external thickened “ Zimb” or “margin,” often prolonged backwards at the lateral angles into 
“wings ;” the shield is usually divided into two pieces by a suture peculiar to trilobites termed the “eye 
line” or “facial suture,” being continuous from one side to the other near the front margin, descending with 
a slight outward curve to the eye over which it makes an abrupt outward curve to define a small semicircular 
lobe, improperly called the “ eye-lid,” its direction from the lower end of the eye varies according to the Genus 
and forms a very valuable character ; in some cases the eye-lines do not join in front of the glabella, but cut the 
anterior margin separately, thus dividing the shield into three pieces, and in Calymene, to this latter disposition 
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is added a peculiar marginal transverse “ rostral suture,” dividing the head into four pieces. These sutures exist 
in no recent Crustacea, being only now known in true insects. By some recent continental Paleontologists all 
outside and anterior to the eye-line is called the ‘ cheeks,” and all within or posterior to it is called the “ glabella ;” 
by a greater number of writers however (and in the following descriptions) the latter term is used only for the 
elevated middle portion of the head, and the triangular depressed space on each side form the cheeks, through 
the middle of which the “‘ eye-dine” runs; the glabella is divided by not more than three lateral sulci into never 
more than four lobes; at the base of the glabella a strong furrow going across is called the “ neck furrow,” 
behind which is the “xeck segment,” or spira; these sulci indicate the attachment of the buccal muscles. 
The eyes are reniform, prominent, situated in a gap in the eye-line, beneath and external to the eye-lid; they 
have all the “ semi-compound eyes,” the outer thin layer of the cornea being entire and smooth, the inner thick 
layer facetted and perforated; Burmeister notes that the larger the eye of living crustacea, the thinner the 
cornea, hence why the large-eyed Phacops having a thin easily-lost outer cornea, seems to have a facetted eye. 
I have drawn attention to a deep puncture on each side of the antennary lobe, in the furrow separating the 
glabella from the cheeks near the front margin, which I have called the “‘antennary puncta,” and which I 
conceive gaye passage to small antennze like those of Branchipus, of which organs they hold the normal 
position. Attached to the under side of the anterior edge of the head is an ovate crustaceous piece varying 
in shape according to the genus, its anterior part is dilated into two horn-like processes following the curve 
of the anterior margin of the shield, the surface of this organ is marked with fine irregular impressed strize like 
the rest of the under surface of the crust of Trilobites; it is believed to be immovable, and corresponds 
to the enlargement in front of the mouth in some of the recent Phyllopoda, and is, as in them, named 
the “ Hypostoma.” The Thorax is formed of a variable number of segments (constant for each genus), 
forming the movable portion of the crust between the cephalic and caudal shields; it is in general strongly 
trilobed longitudinally, the middle and most convex portion termed the “axis,” and the lateral, lobes or 
pleurze; each segment has the axis divided in many genera into a raised, posterior exposed portion, and 
a depressed anterior articular portion, which is concealed under the preceding segment when the animal 
is extended, becoming visible as it rolls up, or on the fracture of the edge of the preceding ring; the 
pleure are straight, or bent down at the end; in the latter case the end often ‘sharpened at its anterior 
edge for contraction, or provided with a triangular ‘facet ;’ one of its sides parallel with the anterior edge, 
its base at the distal extremity, and its apex reaching about one-third towards the axis, its thickened posterior 
margin joining the anterior margin of the segment at an obtuse angle, at the point where the end of the 
pleura begins to bend down, has, from its form, been called the “knee” by Pander, Portlock, &c.; the 
same point has by others been termed the “fulcrum.” In most cases a deep groove extends transversely 
from the axis along the middle of each pleura as far as the ‘knee,’ and then its extremity is often bent 
backwards at an obtuse angle, I propose to term this the “ plewral groove,” and Dr Burmeister suggests, with 
great probability, that the membraneous gill-feet were attached to the corresponding ridge on the under side ; 
caudal shield or “‘ pygidium”™ semi-elliptical of one solid piece, axis and side lobes generally with transverse 
false segmental furrows, rarely corresponding in number on the axis and sides, and not admitting of inde- 
pendent motion. 

Dr Burmeister comparing trilobites with Branchipus, suggests that the narrow body was lodged exclusively 
in the narrow prominent middle lobe or axis extending from the front of the glabella to the end of the 
pygidium, and that the lateral lobes were merely to protect the delicate respiratory feet hanging beneath 
them; these being mere lateral extensions of the true or axal rings renders it impossible they could have 
acted as oars, as has been suggested. In such cases, as Paradowides, where the thoracic segments are 
very numerous, and the abdominal shield disproportionally small, a doubt occurs as to whether some of the 
abdominal segments may not be erroneously counted as thoracic; but as this could only be determined by 
observing the position of the female genital openings, which mark the last thoracic ring, Palzontologists 
are content to call all the free movable segments thoracic, and refer to the abdomen only those which are 
anchylosed into a caudal shield or pygidium. The lateral portions of the body are covered with a thin, tough, 
membrane on the under side, marked with oblique dichotomous impressed strize. 

The homologies of the cephalic shield of Trilobites have been less attended to than almost any part 
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of their structure. The apparently anomalous nature of the facial suture has been spoken of by Burmeister, 
who saw no clue to its nature; the nature of the parts outside the eye-line, or ‘ wings,’ as they were called, 
has also been alluded to by authors as inexplicable ; while those who, comparing the Trilobites with Branchipus, 
supposed the body of the animal to occupy the axal lobe only, have expressed their astonishment at the 
eyes being placed on the lateral lobes, or ‘cheeks.’ When we bear in mind that the carapace of a crab, 
for instance, is a great backward prolongation of one of the rings of the head, and is quite distinct from 
the posterior cephalic and the thoracic segments which it covers, and which exist in a membraneous state 
beneath it, we are prepared to admit, that though the segmental furrows on the glabella of many Trilobites 
indicate cephalic rings, they by no means prove the cephalic shield to be formed of the anchylosis of such 
rings, which may only exist below, impressing the shield like the various regions on the back of a crab. To 
determine of what rings the shield is composed, I started with the main characteristic of the first ring of all 
crustacea, which is, to bear the eyes when they are present ; the second and third rings bear the antenne; and 
the remainder of the cephalic rings bear the parts of the mouth. The eyes of Trilobites, when they exist, are 
always connected with the piece anterior and external to the eye-line; this piece is usually continuous 
from side to side at the front margin, and I think is probably the first or ophthalmic ring; its lateral 
portions produced backwards, and bearing its peculiar appendages, the eyes, with it: every ring being 
theoretically divisible into six pieces, affords an explanation of the suture which sometimes separates the 
two parts in front, and even of the rostral shield of Calymene (if it belongs to this ring). On this view 
the facial suture becomes at once intelligible as the line of separation between the first and second cephalic 
rings, analogous to the divisional line between one thoracie ring and another. The piece within and behind 
the eye-line should on this supposition be the second or antennary ring ; and as remarkably supporting this, 
I must refer to p. 42 of my ‘Synopsis of the Silurian Fossils of Ireland,” where I announced the discovery 
of the remains of antenne, as a deep pore on each side of the front of the glabella, in the furrow which 
surrounds it, and in which, when clear of matrix, I have observed them in Trinucleus, Acidaspis, Calymene, 
Ampyx, Griffithides, &e. We would thus have the cephalic shield of Trilobites composed of an extension 
of the first two cephalic rings. The protuberance called the glabella probably contains the stomach, which is 
always in crustacea large and placed over the mouth ; the segmental furrows on the sides, indicating the rings 
beneath, which bear the parts of the mouth, 

The arrangements hitherto proposed of this group fall far short of what could be desired for a satis- 
factory or natural classification. I have satisfied myself that the number of the segments, so far from 
being of family importance, as hitherto supposed by some authorities, cannot indicate more than subgeneric 
differences among Trilobites, being an instance of a law well known to every experienced zoologist, that 
those characters of most vital importance in any class or order are often found suddenly to lose their 
importance in some subordinate section of the group. Thus in the whole class Crustacea the number of 
segments is of great importance, and scarcely varies in the largest groups, while in the Hntomostraca alone 
(to which the Trilobites belong) we have every variety, from the smallest to greatly the largest number 
of segments known in the class. The consideration therefore of the characters of all the recent and fossil 
Crustacea, taken as a whole, warns us against laying the stress, which has hitherto been done, on the number 
of segments as a general character for the formation of the great groups. Such a use of this character 
separates the most nearly allied forms into distinct families, and allies those agreeing in no other points. 
The two chief systematic arrangements which have been proposed are those of Dr Burmeister, taking as the 
principle of division the presence or absence of such contractile power as enables the animal to roll itself into 
a ball; and that of Hawle and Corda, who rest their great divisions on the margin of the pygidium 
being toothed or entire. ‘The latter character seems to me of no more than specific importance, and the 
former, though of imperfect application and not ascertainable in many cases, is included in the following 
mode of arrangement, which, after a careful study of the British and Foreign types, I venture to propose, 
founded on a consideration, in the first instance, of the structure of the plewrw, or lateral portions of the 
thoracic segments, which I find to afford definite characters easily ascertainable in all moderately well- 
preserved specimens. I propose to divide the Trilobites into the five following subfamilies ;—Ist, Agnostine ; 
2nd, Harpedine ; 3rd, Ogygine ; 4th, Paradoxine ; 5th, Asaphine. 
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Ist Subfamily. AGNOSTIN 2. 


Minute, blind, head and tail covered by nearly equal and similar rotundato-quadrate shields ; only two 
thoracic segments. 

This subfamily includes both the families Phalacromides and Battoides of Hawle and Corda which only 
differ in the margin of the tail of the latter being denticulated, and that of the former being smooth,—points in 
my mind scarcely of generic importance. 

From the absence of eyes and the very slight powers of locomotion argued by so small a number of 
feet bearing rings, I strongly suspect that the genera of the present family were parasitic, and may hold the 
same position among the Trilobites that the Swcforia do among the crustacea generally, that group being 
distinguished from its allies by the want of eyes, few body rings, little or no powers of locomotion, abnormally 
and variously shaped bodies, and being parasitic (generally) on fish. Bophyrus, the analogous group among 
the Lsopoda is usually parasitic on the gills of Crustacea under their carapace, and such I strongly 
suspect were the habits and mode of life of the Agnostinw, living in all probability attached to the gill 
feet on the under side of Trilobites, the largest known species of which accompany the little Agnosti. 


Genus. TRINODUS (J/°Coy). 
Syn.— = Arthrorachis Hawle and Corda. 


Gen. Char.—Cephalic and pygidial shields nearly equal, semielliptical (or from the projection of the 
middle of the articular margin, obscurely pentagonal) ; g/abel/a semicylindrical, strongly defined, having a very 
minute lobe at each side of the base; cheeks convex, horse-shoe shaped, entirely surrounding the glabella ; 
external margin narrow, defined, convex, not extended at the angles; pygidium having an elongate tubercle 
down the middle of the axal lobe, which is strongly defined, semicylindrical, and divided on each side of 
the mesial tubercle by two fine transyerse sulci; lateral lobes horse-shoe shaped, convex, entirely surrounding 
the axal lobe, surrounded by a distinct external margin: surface smooth. 

I originally defined this genus in 1846 in my “ Synopsis of the Silurian Fossils of Ireland,” and pointed 
out its distinctions from Agnostus (absence of the characteristic transverse divisional sulcus of the glabella, &c.) 
Subsequently (1847) Hawle and Corda figured and described the group under the title «rthrorachis, and 
likewise distinguished it from Agnostus, or Battus, without knowledge of what I had done. By some curious 
mistake however, Mr Salter has stated in the ‘“‘ Mem. of the Geol. Survey,” (Vol. II. Pt. 1. p. 351) that 
I have only described the tail in my generic character, and also overlooking the independent establishment of 
the same genus by the Bohemian Palzontologists, has reunited it to Agnostus. 


TRINODUS AGNOSTIFORMIS (J/°Coy). Pl. 1. E. fig. 10. 


Trinodus agnostiformis (M°Coy), Syn. Sil. Foss. Irel. t. 4. f.3. Agnostus trinodus B convexus 
(Salt.) Mem. Geol. Surv. Vol. II. p. 350. 


Sp. Ch.—Cephalie shield semioval, about one-fifth longer than wide; glabella sharply defined, very 
conyex, narrow, semicylindrical, front rounded; cheek-piece horse-shoe shaped, convex, width equal at the 
sides and round the front, slightly exceeding that of the glabella (? the front divided by a faint longitudinal 
mesial furrow) ; outer margin about half the width of the cheeks, convex. Length of head two lines, length of 
glabella one and half lines, width of glabella rather more than half a line. 

I have some doubt whether the longitudinal furrow in the middle of the front of the cheek-piece be 
correctly observed, as I have only one specimen of the species at hand for examination, and if constant 
it must have escaped me at first. The tail has been figured in the above volume of the “ Memoirs of 
the Geol. Survey,” but the segmental furrows seem to have been overlooked. 

Position and Locality—One specimen, Limestone of Rhiwlas, Bala, Merionethshire. 

Explanation of Figure.—PI. 1. E. fig. 10. Head natural size, and magnified six diameters; the dotted 
line indicates the portion of the margin which is wanting. From Rhiwlas. 
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Trinopus TARDUS? (Bar. Sp.) Pl. 1. E. fig. 9. 


Syn.—Battus tardus Barrande. <Arthrorachis tarda Hawle and Corda. Agnostus trinodus Salt. 
Mem. Geol. Surv. Vol. II. t. 8. fig. 11. (omit the ref. to M°Coy). 

Sp. Ch.—Cephalic shield truncato-orbicular, about one-fifth wider than long; glabella not quite two 
thirds the length of the head, very broad, ovate, nearly as wide as long, convex, defined by a very deep 
furrow; cheek-piece of equal width all round, about one-third less wide than the glabella, convex, a wide 
hollow separates the cheek from the narrow external margin, the hollow and margin taken together about 
equalling the cheeks in width. Length of head two lines. 

We have only the head of this species which seems to agree exactly with the Bohemian form noticed ; 
the tail apparently of the same species is figured from a Wexford specimen by Mr Salter in the ‘“‘ Memoirs of 
the Geol. Survey” as the original variety of my 7. agnostiformis; this reference however (as any one may 
see by referring to my original description and figure,) belongs rather to his A. trinodus 8 conveaus. The 
segmental furrows of the pygidium are not indicated in Mr Salter’s notice. 

Position and Locality—One specimen in the Limestone of Rhiwlas, N. of Bala Lake, Merionethshire. 

Explanation of Figures.—Pl. 1. E. fig. 9. Head, natural size, and magnified six diameters: the dotted 
line indicates the completion of the broken margin. 


Genus. DIPLORHINA (Hale and Corda). 


Gen. Char.—Cephalie shield rotundato-quadrate ; glabella subcylindrical, rounded in front, divided near 
the middle by a strong transverse sulcus, and having a small rotundato-trigonal lobe on each side of the 
base ; checks horse-shoe shaped, entirely surrounding the glabella; outer margin narrow ; ¢horaa of two rings, 
axis about four times wider than the pleuree, which are obtuse, and divided by a diagonal pleural furrow ; 
pygidium very obscurely rotundato-pentagonal, longer than wide, axis convex, mitre-shaped, middle of the 
sides concave, pointed posteriorly, bordered behind and at the sides by uniformly continuous side lobes ; 
outer margin rather wide, smooth, 


DipLoruina tTRiPLICATA (Hale and Corda)? Pl. 1. E. fig. 11. 
Syn. and Ref.—Agnostus pisiformis Murch. Sil. Syst. t. 25. f. 6a@ (not of Brong.) 


Sp. Ch—Head rotundato-quadrate, length and width almost equal; cheek-piece slightly narrower than 
the glabella, and a little wider near the middle of the glabella than in front, moderately convex, divided 
in front by three radiating sulci, one medial and one on each side about half way between that and the 
medial transverse sulci of the glabella; glabella subcylindrical, rounded in front, slightly concave at the 
middle of the sides, divided slightly in front of the middle by a strong transverse sulcus, the anterior portion 
evenly convex, posterior portion more prominent, obtusely carimate along the middle; a small obtusely 
trigonal segmental lobe on each side of the base of the glabella. Surface minutely shagreened. Length and 
width each about one and a half lines. 

As Hawle and Corda have not figured their species, I subjoin, in a note*, that part of their descrip- 
tion applying to the head. 

Position and Locality—Rare in the black shale of Pen Cerrig, three miles N. of Builth. 

Explanation of Figure-—P\. 1. E. fig. 11. Head, natural size, and magnified six diameters. 


* “Kopf flach gewélbt, vorne gerundet, fast parallelopipedisch; breit gerandet, Rand flach, Randfurche seicht. 
Wangenstiick hufeisenformig und iiberall gleich breit, Vor den Vorderlappen der Glabella mit drei kurzen, nach yorne 
gerichteten Falten geziert. Dorsalfurchen tief. Vorderlappen trapezoidisch, mit der breiten Basis an den etwas nach 
Vorn ausgeschweiften Mittellappen der Glabella stossend; letzterer ist nahe am Vordern Ausschnitt mit einem kurzen 
scharfkieligen Buckel geziert, zur Seite und nach hinten ausgeschweift ausgeschnitten. Basilarlappen klein, dreieckig.” 
Prod. Monog. der béhm. Tril. p. 47. 


Crusracea.] LOWER PALAZOZOIC ARTICULATA. 143 


2nd Subfamily. HARPEDIN &. 


Ovate, head large; eyes small; glabella with segmental furrows; body very long and rapidly tapering, 
of numerous rings; pygidium very small; pleure wide, straight and flat till near the end which is obtuse 
and abruptly bent downwards, each having a straight mesial furrow not reaching the margin; no facets. 

The principal genera of this subfamily are:—Ist, Amphion; 2nd, Harpes (subg.? Harpidella ;) 3rd, 
Conocephalus. 


Genus. HARPIDELLA (A/Coy). 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Gen. Char.—Cephalic shield subtrigonal, surrounded by a thick narrow flattened border, sides nearly 
vertical, compressed; cheeks entirely surrounding the glabella in front, forming there a narrow tumid 
border, widening backwards as they descend into tumid, broad, triangular, nearly vertical wings, having 
large prominent eyes near the middle of their posterior margin, from which on each side an obscure 
impressed line extends upwards and inwards to about the first third of the glabella, (perhaps indicating 
the eye-line) ; glabella very convex, semielliptical, obtusely rounded and wide in front, surrounded by a strong 
defining sulcus ; two segmental furrows on each side, the first very strong, curving, from about the middle of 
the side of the glabella, inwards and backwards into the neck furrow, so as to include a large tumid ovate 
lobe on each side; a little above this the very short and faintly marked anterior segmental furrow curved 
in the same direction; surface granulated. 

The head alone of this genus is known; it differs from Harpes (Gold.) in its small size, narrow, 
unpunctured rim, absence of the ocular tubercles on the anterior part of the cheeks, great size and basal 
position of the eyes, and furrow from them to the glabella, &c. The true place of the genus cannot be 
determined till the thorax and pygidium are known. 


HARPIDELLA MEGALOPS (JZ°Coy). 
Ref. and Syn.—Harpes? megalops (M°Coy) Syn. Foss. Irel. t. 4. f. 5. 


As this is the only species of the genus known, I can only add to the above description the measurements, 
and remark that from the abrupt bending down of the cheeks, from the nearly horizontal front and glabella 
to the nearly vertical wings, the eyes are rarely seen, except when most carefully cleared, and that when 
in the rock the whole animal generally seems, in consequence, much narrower than it ought, as shewn in 
the figures above quoted. The granulation in the English specimen is coarse and very irregular in size. 

Length of head three and half lines, width of glabella one and half lines. 

Position and Locality —Not uncommon in the Wenlock limestone of Dudley. 


3rd Subfamily. OGYGIN &. 


Body flat, broad, oval; thorax as long as the head, four to eight thoracic segments; pleurz: flat, sickle- 
shaped, horizontal, having a pleural furrow not reaching the margin, ends not produced into spines; no 
facets; pygidium nearly as large as the head; eyes small or absent. 

The Ogygine include (so far as I know) all the flat-sided Trilobites not entering into the group of 
Paradoxine ; unlike them, however, the body is very short and wide, and the pygidium instead of being 
diminutive is nearly as large as the head, giving a broad oval form to the body; the thoracic segments 
are only from four to eight in number, never facetted, and their extremities are never prolonged into spines. 

The British genera are:—Ist, Trinucleus (subgen. Tretaspis); 2nd, Ampyu; 38rd, Ogygia (subgen. 
Barrandia) ; 4th, Bronteus; 5th, Lichas, (subgen. Acanthopyge, Trochurus). 
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Genus. TRINUCLEUS (Murch.) 
= Cryptolithus Green. 

Gen. Char.—Cephalie shield semicircular, the limb broad and flat, with several rows of impressed 
cup-like puncta on both surfaces; spines of the external angles very long; g/abel/a pyriform, without lateral 
furrows ; checks spherical triangles without eyes or eye-lines; generally a small spine on the neck furrow ; 
thorax of six joints, lateral lobes twice the width of the axis, flat, straight, with parallel sides, slightly 
deflected at their free ends, pleural groove broad, shallow, not reaching the margin; pygidiwm triangular 
with a deflected margin, axis with about seven segmental furrows, sides flat with about six segmental 
divisions each subdivided by a faint line towards the end. 

I have (Synopsis of Sil. Foss. of Ireland) drawn attention to a particular (7 antennary) pore in this and 
other genera of Trilobites near the front margin on each side of the glabella, in the furrow which separates the 
latter from the cheeks; in the same furrow I often observe in certain states of preservation two or three 
punctures on each side of the base, one of them in the neck furrow, indicating apparently the insertion 
of the oral muscles, and holding the place of the segmental furrows of other Trilobites. 

The facial suture of this genus as figured by Burmeister, on the authority of Loven, was supposed 
to go round the edge of the punctated border, to turn in at the angles, and cut the posterior margin 
near the angles of the cheeks; this would be so singularly unusual a course, that I have taken every 
pains to investigate the point, and feel satisfied there is no suture in the position indicated; on the other 
hand, I think I have ascertained their true course, in several species, to be in a more normal position ; 
as I have observed them, they run from the re-entering angles between the front of the glabella, and the 
cheeks close outside the furrow which separates the glabella from the cheeks nearly to the posterior 
margin where it turns outwards, (and may generally be well seen at this point) and runs parallel with, and 
a little above the posterior margin which it finally cuts near the outer angles of the cheeks. I have 
discovered a facial suture in precisely the same position in Ampyzx, the proximity to the furrow of the 
side of the glabella having probably caused them to be overlooked in both genera. 


TrinucLEeus Caractact (Murch.) 
Ref.—Murch. Sil. Syst. Pl. 23. f. 1. and Port. Geol. Rep. Pl. 1. B. fig. 3 and 5. 


Sp. Ch,—Cephalic shield nearly semicircular, its width exceeding twice its length; margin wide, regularly 
rounded, three concentric rows of punctures in front of the glabella, five rows in front of the cheeks, 
more numerous and scattered towards the angles, which have a triangular extension backwards and 
outwards, nearly half as far as the pygidium before giving off the slender spines which extend obliquely 
outwards and backwards; glabella smooth, broad, ovate, moderately gibbous; neck furrow strong with a 
small spine on the middle ; cheeks gibbous, smooth, triangular, their length and width about equal ; 
pygidium nearly as long as the abdomen, three times wider than long, slightly and obtusely mucronate, 
lateral lobes with five to eight furrows, the three first most distinct, axis with about fourteen minute segments. 

I agree with Col. Portlock in thinking this species has never more than three rows of pores in front 
of the glabella, I therefore believe it distinct from the Bohemian 7. ornatus which has always five; but 
besides the greater width of the punctured border in the 7’, ornatus it is fully distinguished from our species 
by the few furrows on, and the extremely small size of, the pygidium, which in the 7. Caractaci nearly 
equals the abdomen in length, but is only half that in the 7. ornatus. (See the figure of Beyrich, 
Untersuchungen iiber Trilobiten, Pl. 4. fig. 1, and the description of the same under the name 7. Goldfussi 
in Barrande’s “‘ Notice Préliminaire,” Ge. p. 31). 

Position and Locality—Alt yr Anker, Meifod, Montgomeryshire; Llechwedd, Llwyd, W. of Llan- 
fechan, Montgomeryshire ; Pwllheli, Caernarvonshire; Craig y beri, Llanarmonfach, Montgomeryshire ; Tan 
y Bwlch y Groes, S. of Bala, Merionethshire; Hordely 8.; Gelli Grin, Bala, Merionethshire ; Llanwddyn in 
the Berwyn Mountains; Rhiwargor, near Llanwddyn; Chiney Longville, Shropshire. 
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T. elongatus (Port.) t. 1. B. fig. 7 only differs in the entire animal being longer and narrower, the length 
of the cephalic shield being considerably more than half the width—One specimen of this variety has occurred 
in the schists of Pwllheli. 


TRINUCLEUS GIBBIFRONS (J/°Coy). Pl. 1. E. fig. 14. 
Ref.—M Coy, Ann. Nat. Hist. 2nd Series, Vol. [V 


Sp. Ch.—Cephalic shield nearly semicircular, length rather more than one-third of the width; glabella 
pyriform, rounded in front, gradually narrowing towards the base, compressed, exceedingly gibbous, its 
height above the cheeks nearly equalling its width; on each side of the neck-furrow (in casts) there is 
a deep puncture, and another similar a little in front of it; a small spine on the neck-furrow; cheeks 
spherical triangles, height and width about equal, moderately convex; border of moderate width, three 
rows of punctures in front of the glabella and four rows in front of the cheeks, more numerous at the 
sides, generally connected in front by radiating furrows, forming an imperfect fimbriation. Usual length 
of cephalie shield three lines. Surface very minutely granulated. 

This very common species is figured without a name by Portlock (Geol. Rep. Pl. 1. B. fig. 13 and 14), 
The fine granulation of the lobes of the head, and the extreme prominence of the gradually narrowing, pyri- 
form, compressed glabella separate this at once from either the 7. Caractaci or T. latus, with which it 
seems to have been confounded; it is wider than the former, less so than the latter. From the two little 
punctures on each side of the base of the glabella this strongly approximates to the 7’. scyllarus (His), as 
distinguished from 7. seticornis, but, although with abundance of specimens, I cannot find any trace of 
ocular tubercles or eye-lines in the midst of the cheeks, as in Tretaspis, to which those species belong ; 
these punctures indicate, no doubt, the insertion of the muscles of the jaws, but are not extended into 
transverse segmental furrows as in those last-named species; in the radiation of the border and number 
of rows of pores in front, it approaches slightly to the 7. radiatus (Murch.), but is distinguished by the 
head being rounded, the cheeks wider, and the border not being more than half the depth as well as 
being by no means so distinctly radiated. 

Position and Locality—Common in the limestone of Goldengrove, Llandeilo; the schists of Tre Gil, 
S. of Llandeilo; and Alt yr Anker, Meifod, Montgomeryshire ; also at Pen y Craig, above Llangynyw, 
Montgomeryshire; a variety with a shorter shield, the lobes of which are more spherical, perhaps from 
pressure, occurs in the black shale three miles N. of Builth, Radnorshire. 

Explanation of Figqures.—Plate 1, E. fig. 14. Natural size, Caradoc sandstone, Goldengrove.—Fig. 14a, 
Ditto, magnified three diameters. 


Trinuc.tevus Latus (Porth). Pl. 1. E. fig. 15. 
Ref.—Portk. Geol. Rep. Pl. 1. B. fig. 11 and 12. 


Sp. Ch.—Cephalic shield smooth, transversely elongate, from three to four times wider than long ; 
anterior and posterior margins subparallel, the angles produced laterally (not deflected backwards) ; glabella 
convex, with nearly parallel sides, anterior and posterior ends almost equal, obtusely rounded; cheeks 
transversely semielliptical, about one-third wider than high, gently convex. Average length of cephalic 
shield four lines. 

Confounded with the 7. jimbriatus by Portlock, from which it differs in the margin, being punctured, 
not radiated, the posterior half of the glabella not being contracted nor furrowed at the sides, and the 
lobes of the shield being smooth and the cheeks destitute of the ocular tubercles, or eye-line. 

Position and Locality.—Rare in the schists at Selottyn Road; Gelli Grin, Bala, Merionethshire ; 
Maes Meillion, S. of Bala, Merionethshire; Llwyn y Ci, N.W. of Bala; Bryn Evan Yspatty; Rhiwlas, 
N. of Bala; Pen Cerrig Serth. 

Explanation of Figure—Plate 1. E. fig. 15. Specimen natural size from Tyrone, shewing antennary 
pores, and general transverse form. 


U 
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TRINUCLEUS ? RADIATUS (Murch.) 
Ref.—Murch. Sil. Syst. Pl. 23. fig. 5. 


Sp. Ch.—Cephalic shield rotundato-quadrate, little more than twice as wide as long; margin very 
wide, at least as deep as the cheeks at the sides of the front; anterior margin wide, concave; anterior 
lateral angles obtusely rounded, sides nearly straight, generally inclining slightly inwards towards the posterior 
lateral angles, from each of which a short slender spine extends outwards and backwards at an obtuse 
angle with the sides; about four rows of punctures in front, more numerous at the sides, connected in 
lines by strong radiating furrows; glabella ovate, gibbous, cheeks little wider than high, convex. Usual 
length of cephalic shield seven lines. 

This species is easily recognised by the great width and square form of the radiated border to the 
head, but though I have seen many specimens none have shewn me the glabella or cheeks in perfect 
preservation; I am consequently uncertain whether they have the characters of a true Zrinucleus or of 
a Tretaspis. 

Position and Locality—Common in the slates of Dinas Mowddy, Merionethshire; N. of Tremadoe, 
Merionethshire. 


Genus. TRETASPIS (M’Coy). 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Gen. Char.—General characters of Trinucleus, but having but five body-rings, the base of the glabella 
having two short segmental furrows on each side, and the cheeks being traversed diagonally by a nearly 
straight eye-line, extending on each side from the junction of the cheeks and glabella in front towards 
the lateral angles, cutting the posterior margin a little within the angles, and usually exhibiting a small 
ocular (?) tubercle in the middle. Type of the genus 7’. seticornis (His. Sp.), 7. Bucklandi (Bar.) 

In my Synopsis of the Silurian Fossils of Ireland, I pointed out the course of the eye-line in this 
genus, which separates it at once from Trinucleus, and renders it probable that the small tubercle in the 
middle of the cheeks in the 7’. seticornis, T'. fimbriatus, &c. are true eyes. 

The furrows at the base of the glabella also are distinctive from that genus. Mr Salter, (Mem. 
of the Geol. Survey, Vol. II. Pt. 1. p. 335), speaking of Hawle and Corda’s work, says, ‘“ Tetrapsellium 
is distinguished from Zvinucleus solely by a swelling in the axal furrow of the head; it is almost iden- 
tical else with 7. seticornis:” this might mislead the English reader with the idea that the present genus 
then was identical with Tetrapsellium; the fact is, however, in his strictures on the Bohemian authors 
Mr Salter overlooks the grand character of their genus, namely, its having but four body-rings (‘ Vier 
Leibringe,” H. and C. Monog. p. 42. 8th line). 


TRETASPIS FIMBRIATUS (Murch. Sp.) Pl. 1. E. fig. 16. 
Syn. and Ref—Trinucleus fimbriatus (Murch.) Sil. Syst. t. 23. f. 2. 

Sp. Ch.—Cephalic shield very minutely granulated, more than twice as wide as long; gladella pyriform, 
moderately convex, one-third longer than wide, two short segmental furrows at each side of the base; 
cheeks moderately convex, with the straight diagonal eye-line and central ocular tubercle almost imper- 
ceptible ; margin very narrow, radiatingly furrowed, except the lateral angles, which are directed outwards 
and downwards, and bear irregular punctures, as in the other species; thorax shorter than the glabella ; 
axis two-thirds the width of the pleuripedes; pygidiwm three times as wide as long, with seven axal and 
six lateral segments. Most usual length of shield about two lines, of which the fimbriated margin is about 
half a line; width, exclusive of the spines, five lines. 

Position and Locality —Llandeilo flag, Pen Cerrig, three miles N. of Builth, Radnorshire ; Bryn 
Melyn, near Bala, Merionethshire. 

Explanation of Figures.—P\. 1. E. fig. 16. Entire specimen, natural size, from Pen Cerrig.—Fig 16 a. 
Ditto, magnified three diameters. 
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TRETASPIS SETICORNIS (fis. Sp.) 


Syn. and Ref.—Asaphus seticornis. Hisinger Leth. Suec. Pl. 37. fig. 2. 


Sp. Ch.—Cephalie shield closely granulated, nearly semicircular, about twice as wide as long; angles 
prolonged into slender spines directly backwards; margin broad, four rows of punctures in front, more 
numerous at the sides, usually a smooth furrow separates the outer two rows of punctures from the rest ; 
glabella having the anterior half nearly spherical, posterior half abruptly contracted to a narrow neck, with 
a distinct neck-furrow and two short segmental furrows at each side, the ends forming three deep punctures 
in casts; cheeks spherical triangles, convex, as high as wide, traversed diagonally by the eye-line and 
having a small ocular tubercle in the middle; pygidium obtusely rounded, more than twice as wide as 
long, seven segments in the axal lobe, six on the lateral lobes. Length of head about five lines. 

Position and Locality—tIn the slates of Moel y Gunnedd uchat, W. of Bala Lake, Merionethshire ; 
Alt yr Anker, Meifod, Montgomeryshire; Cwm of the Cymmerig, Bala. 


Genus. AMPYX (Dal.) 


Gen. Char—Buckler trigonal; glabella very large and prominent, narrow behind, and having a long 
slender process projecting upwards and forwards from its anterior end; cheeks flattened, posterior lateral 
angles prolonged backwards into long slender spines; (? no eyes nor eye-lines) ; thoraw of five or six flattened 
segments, the sides straight, divided by a large diagonal pleural groove, which is narrow and close to the 
upper edge near the axis, gradually widening towards the obtuse ends; pygidiwm nearly as large as the 
buckler, subtrigonal, one strong anterior segmental furrow ; axis faintly marked with numerous transverse 
furrows, sides smooth or ribbed, flat, with a narrow vertical margin. 

From the examination of a vast number of specimens in various states of preservation, I think I have 
ascertained the course of the facial sutures in the A. nasutus (Dal.) and A. nudus (Murch. Sp.); they run 
almost parallel with the furrows which separate the glabella from the cheeks on each side, from the front 
nearly to the posterior margin, near which they turn outward and finally cut it at a short distance from 
the base of the glabella; there is a tumid spot about the middle of the eye-line which may be an eye, 
the proximity to the sides of the glabella rendering it difficult to detect 


Ampyx LATus (M°Coy). Pl. 1. E. fig. 13. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Sp. Ch.—KEntire animal transversely oval, length one-fifth less than the width; cephalic shield smooth, 
front margin regularly curved, width three-fifths the length; g/abella moderately tumid, pyriform, having 
a narrow vertically elongate (? ocular) swelling close to the middle third of each side, and two short, minute, 
segmental furrows at each side of the narrow base; thoracic segments five, pleuripedes of each side twice 
the width of the axal lobe; pygidiwm very obtusely and regularly rounded, four times wider than long, 
axis with about seventeen minute segmental furrows, sides with about eight. Length of entire animal 
three and a half lines. 

This rare species is most allied to the A. parvulus (Forb.) and the A. nasutus (Dal.), from both which 
the perfect animal is easily known by its transversely oval form; the regular curvature, and great width 
of the cephalic shield, and of the pygidium, easily distinguish these parts when found separate; the latter 
agreeing nearly in form with that of the A. parvulus, from which it differs equally with the other in all 
the other characters of cephalic shield, &c. 

Position and Locality—Rare in the Black shale, three miles N. of Builth, Radnorshire. 

Explanation of Figures—P\. 1. E. fig. 13. Natural size, black shale, three miles N. of Builth—Fig. 


13a. Ditto, magnified three diameters. 
u 2 
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Ampyx Nubus (Murch. Sp.) 
Ref. and Syn.—Mem. Geol. Sury. Dee. 2. t. 10. Trinucleus nudus Murch. Sil. Syst. p. 660. t. 23. f. 5. 


Sp. Ch_—Entire animal longitudinally ovate, length about one-fourth more than the width; cephalic 
shield smooth, about two-fifths the length of the animal, about twice as wide as long; glabella very tumid, 
pyriform, with a short spine projecting from the convex front, narrowed posteriorly and with two short segmental 
furrows at each side of the base; antennary pores large, in the furrow between the cheeks and the glabella 
near the front margin; cheeks longer than wide ; thoracic segments six, pleuripedes one-third wider than the 
axal lobe; pygidiwm triangular, slightly mucronate, twice as wide as long, the axis with sixteen segmental 
furrows, the sides with nine. Average length of cephalic shield, five lines. 

At about half the length of the eye-line there is an elongate swelling which may indicate the position 
of an eye. 

Position and Locality—Very common in the shale at three miles N of Builth, Radnorshire: Well- 
field, Builth; Tre Gil, S. of Llandeilo. 


Genus. OGYGIA (Brong.) 


Gen. Char.—Body ovate, flattened, not contractile; buckler semicircular, flattened, with the angles pro- 
duced backwards into flat spines; cheeks large, continuous beneath the front margin; glabella indistinctly 
clavate, with three very indistinct lateral segmental furrows on each side; eyes semicircular, moderate, cor- 
responding in height to the two anterior lobes of the glabella, reniform ; eye-/ine coinciding with the margin 
in the front, then abruptly bending towards the eye, over which each forms the eye-lobe, and thence diverges 
to cut the posterior margin about the outer third of each side; thorax of eight segments, axis narrow; pleuri- 
pedes straight, flat, at least twice as wide as the axis, pointed and falciformly bent backwards at the 
extremities; no facets, a fine mesial pleural furrow not reaching the end; pygidiwm semielliptical, with a 
narrow distinct articulated axis, the lateral lobes also with segmental furrows not reaching the margin, and 
each having a shorter slightly oblique duplicating furrow. 


Oayera Bucui (Brong. Sp.) 
Syn. and Ref.—Asaphus id. Brongniart. Crust. Foss. and Murch. Sil. Syst. t. 25. f. 2. 


Sp. Oh.—(Female?) Broad ovate, one-fourth longer than wide; cephalic shield widely arched, about 
twice and one-fifth wider than long, as long as the thorax; plewripedes about twice and one-fifth wider than 
the axis; pygidium obtusely rounded, the width of the axis and one side lobe taken together at the anterior 
margin, slightly exceeding its length; ais of about fifteen segments, the sides with thirteen. 

(Males?) Narrow ovate, one-third longer than wide; cephalic shield semielliptical, length half the 
width, as long as the thoracic and one pygidial segments; plewripedes rather more than twice the width 
of the axis; pygidiuwm semielliptical, length slightly exceeding the width of one side and the axis, about 
twelve double segmental furrows to the sides, and fifteen to the axis. 

The figures of Brongniart, Murchison, and Burmeister, represent what 1 here suppose to be the female ; 
the more lengthened elliptical form, with longer head and more pointed pygidium, which I suspect (from 
the general analogy of recent crustacea) to be the male of the same species, does not seem to have been 
previously observed, though nearly as common in all localities as the other*; with the exception of the 
more slender contour and difference of proportion indicated above, I see no grounds for thinking there 
is more than a sexual distinction—if others should consider it a distinct species, the name O. elliptica 
might be given to it. 

Position and Locality—Very abundant in the limestone, shales, and Llandeilo flag, three miles N. of 
Builth, Pen Cerrig and Wellfield, Builth, Radnorshire ; Llandeilo, Caermarthenshire. 


* Since the above was written, Mr Salter has noticed the difference in proportion of different specimens, but without 
drawing any conclusion therefrom. (See the second Decade of the Geol. Survey.) 
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OGyGIA RADIANS (Coy). PI. 1. F. fig. 2. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Sp. Ch.—Pygidium nearly semicircular, slightly convex ; axis conical, undefined at the end, having three 
narrow segmental furrows at the anterior end, lateral lobes with three broad radiating ribs faintly divided 
at their axal ends by a small pleural furrow; margin tumid, entire length four lines, width seven lines. 

I provisionally give this name to a small pygidium not unlike that of the Barrandia Cordai, but 
which from the duplicate lateral furrows belongs more probably to Ogygia, and probably confirmatory of this 
view, I observe in the 2nd Decade of the “Geol. Surv.” t. 7. f. 5, a small eight-jointed true Ogygia from 
Builth, having the pygidium almost identical with the present species, if, as I suspect, the duplicating 
furrows have been accidently omitted in the plate (the figure alluded to is given as the probable young 
of the Ogygia dilatata (Phill.) which abounds in the schists at Waterford). 

Position and Locality —Not uncommon in the black shale of Pen Cerrig, Builth, Radnorshire. 

Explanation of Figures.—P\. 1. F. fig. 2. Pygidium natural size, from the black shales of Pen Cerrig, 
Builth —Fig. 2a. The same magnified to shew the fine duplicating furrows, as in Ogygia generally. 


Genus. BARRANDIA (M°Coy). 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Gen. Char.—Body ovate, depressed ; cephalic shield semicircular, with the lateral angles produced back- 
wards into short spines; glabella widely clavate, the axal furrow strong and nearly parallel at the base, 
becoming obsolete towards the front; eyes large, narrow, reniform; e¢ye-line behind the eye cutting the 
posterior margin about the middle, in front of the eyes, arching forwards, first outwards and then inwards ; 
thoraw of seven segments; axis convex, nearly as wide as the pleur, tapering towards the pygidium ; 
pleurze flat, their ends slightly faleate and bent backwards, no facets, a slightly oblique submesial pleural 
furrow not quite reaching the end; pygidiwm semicircular, entire, having very few simple segmental furrows 
placed near the anterior margin (one to three in number) ; ais short, having one to three small segmental 
furrows. 

This I conceive to be a subgenus of Ogygia, from which it differs in its fewer thoracic segments, and 
having but very few and simple ribs to the tail. The genus agrees with the description given by Hawle 
and Corda of their genus Alceste, with the exception of this having seven thoracic rings, and that having 
but four—it is remarkable that AJ/ceste is figured by those authors with three segmental furrows to the 
pygidium, while this has only one, making the ¢ofal number of segments visible the same in both; the 
number of the pygidial segments, is, however, of course, liable to vary with the species, while the thoracic 
ones are allowed to be constant. 1 know but one species, the following. Since the above was written, Mr 
Salter has given a figure (2nd Decad. Geol. Surv. Pl. 7. f. 4) of a species of this genus, with three seg- 
ments to the pygidium, which he gives without any apparent reason, as the young of an Irish species of 
Ogygia (O. dilatata Phill. = O. Portlocki, Salt.) My reasons for dissenting from this view, are, Ist, it is contrary 
to analogy of other Trilobites to suppose that the young and adult differ in the number of their thoracic 
segments; 2nd, in the Cambridge Collection, specimens of the O. Buchi, half an inch wide, have exactly the 
same number and character of segments as adults, six inches long; 3rd, his supposed young has only been 
found at Builth, where the Irish species (his supposed adult thereof) has never been found, being only known 
in the schists of Waterford, where it abounds, but where the supposed young has not occurred. 


BARRANDIA corDAI (M/‘Coy). Pl. 1. F. fig. 1. 


Sp. Oh.—Length one-fourth more than the width; length of head, thorax and pygidium almost equal ; 
cephalic shield slightly more than twice as wide as long, lateral angles very short; eyes half their length 
from the axal furrows; pygidium depressed, length rather more than half the width, axis two-thirds the 
length, conical, segmental furrows obtuse. Length eleven lines. 
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Position and Locality.—Black shale of Builth, Radnorshire. 
Explanation of Figures.—P1\. 1. F. fig. 1. Natural size from the black shale of Builth.—Fig. 1 a. Two 
thoracic segments of ditto, magnified to shew the coincidence of their form and pleural furrow with Ogygia. 


Genus. LICHAS (Dal.) 


Gen. Char—Body ovate, very flat; surface granulated, head semicircular; glabella large, semioval, with 
one long segmental furrow curving inwards and downwards from the upper third of the glabella on each 
side, nearly to the neck-furrow, partially enclosing two large oval spaces, and close to the ends of the 
neck-furrow a posterior pair of furrows enclose a very small trigonal lobe on each side; neck-segment 
broader than the base of the glabella; cheeks small ; gyes moderately large, reniform; eye-line cutting the 
outer margin in front of the angles ; thorax of ten segments, plewrer flat, faleate, each with a fine slightly 
sigmoid pleural furrow, not reaching the margin; pygidiwm semi-oval, axis undefined, the lateral furrows 
instead of encircling the end, converge about the middle, and diverge again towards the posterior margin, 
which they do not reach, two short segments at the anterior convex part; side-lobe, flat, of two broad 
falcate ribs on each side projecting beyond the margin, each with a fine mesial duplicating groove; middle 
lobe semielliptical, pointed, a small divisional line coming off from the middle of the dorsal furrow on each 
side, curving downwards and outwards towards its’ extremity, so as partially to include an oval space on 
each side. 


LicHas PRoPINQUA? ( Bar.) 
ef —Barrande. Notice Prélimin. p. 54. 


Sp. Ch.—Pygidium semielliptical, obtusely pointed; axis semicylindrical, about one-third the entire 
length, of two narrow ring-shaped joints and a conical slightly longer portion, which becoming abruptly 
narrow and depressed is continued as an obscure ridge to the end; the three flat side-lobes each duplicate 
by a strong sulcus reaching almost the whole length, and slightly nearer the posterior than the anterior 
margin; the posterior pair of lobes anchylosed with the centre in one lozenge-shaped piece, the ends of the 
two upper pairs slightly project separately at the margin; swface covered with very unequal, sharp, conical 
granules, their own diameter apart. Length one inch two lines, width the same. 

The only doubt I have in referring this fossil to Barrande’s species, with which it agrees in form and 
peculiar granulation, is that he compares the form with the ZL. scabra (Bey.), without saying whether the 
extremity is notched, as in that species, or not. 

Position and Locality—Coniston limestone, Coniston Water-Head, Lancashire. 


Subgenus. ACANTHOPYGE (Haile and Corda). 


Gen. Char.—Cephalic shield semicircular, with the lateral angles produced backwards into small spines ; 
glabella large, moderately gibbous, narrow at the base, from whence nearly to the anterior margin the 
middle portion is nearly parallel-sided, defined by the retroflexion of the anterior pair of segmental furrows, 
which enclose on each side a large oval, very gibbous, space by their confluence behind with the lateral 
bounding furrow of the glabella; a little below this a posterior segmental furrow forms a simple transverse 
line, parallel with the neck-furrow and a little anterior to it, the enclosed space about equalling the neck- 
segment in size, often with a tubercle at each end; cheeks triangular, gibbous, having a small rounded eye- 
lobe near their upper and outer part, from which the eye-line runs directly upwards and inwards towards 
the glabella, and backwards and outwards to cut the external margin a little in front of the lateral angles ; 
surface granulated; pygidiwm semielliptical, the apex terminating in two long spines, axis suddenly attenuated 
posteriorly, of one joint, sides flat, each with two narrow prominent ribs, running out at the margin to 
long spines. 
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The simplicity of the head, there being but one enclosed space on each side of the glabella, and 
the transverse segmental furrow in front of the neck-furrow (which is not indicated clearly by Hawle 
and Corda), separate the genus from the other groups of Lichas, Se. 


ACANTHOPYGE ANGLICA (Bey. Sp.)* 
Ref. and Syn.—Arges Anglicus (Bey. Untersuch. iiber Trilobiten). 


Sp. Ch.—Cephalic shield about four lines long; middle part of the glabella two lines wide, the gibbous 
oval space on each side about one and half lines wide; granulation scattered, of numerous unequal mammi- 
lated tubercles, the spaces between which are minutely granulated. 

This species has been placed by Beyrich in the genus Avges from which the presence of the eye-lid alone 
would separate it; as it seems to agree correctly with Acanthopyge of Hawle and Corda, I have placed it in 
that genus. By the imperfect description I should have supposed the Lichas parva of Barrande allied to 
this, but as Hawle and Corda in redescribing that species, make no mention of Beyrich’s figure, I suppose 
they are distinct. 

Position and Locality.— Wenlock Limestone, Dudley. 


Genus. TROCHURUS (Barr.) 
Syn. = Corydocephalus (Hawle and Corda.) 


Gen. Char.—Cephalathorax semicircular, lateral angles a little prolonged ; gladel/a large, gibbous, middle 
portion narrow, subclavate ; three segmental lobes on each side large, the anterior pair obliquely pyriform, the 
middle pair oblique, oval, the posterior pair much smaller, transversly oval; neck-furrow strong, not wider 
than the base of the glabella; checks triangular ; eyes small; eye-line cutting the lateral margin in front of 
the angles; body of eleven segments, pleurz flat, slightly faleate, and rather wider than the axis, each with 
a fine slightly sigmoid pleural furrow, not reaching the edge; no facets; pygidiwm semicircular, axis narrow, 
three-jointed, two first joints narrow, ring-shaped, third contracted, extending to the margin which is thickened, 
sides flat, each with two narrow straight segmental ridges, extending from the axis beyond the thickened 
margin into thick narrow spines, the middle of the margin at the end of the axis produced into two small 
spines, extending backwards like the rest. 

The number of the body-rings, and form of the pygidium and glabella, separate this genus from Lichas. 
See description of Stawrocephalus below. 


TRocHURUS NoDULOsUS (Salt. Sp.) Pl. 1. F. fig. 16. 
Syn.—Lichas nodulosus (Salt. in Ap.) 

Sp. Ch.—Pygidium semielliptical, aais semicylindrical, reaching little more than half-way to the margin, 
rather less than its anterior half occupied by three narrow ring-like segments, the terminal mass very gibbous, 
and connected with the thickened margin by an abruptly smaller slender prolongation ; lateral lobes, with two 
broad segments on each side, gibbous, most so near the margin, each divided by a wide mesial sulcus, and 
extending beyond the margin in a long slender flattened spine directed backwards; the middle lobe has 
a broad thickened margin; on each side of the small mesial ridge two tumid spaces, separated by a longi- 
tudinal suleus, not crossing the margin ; two thick spines extending backwards, one on each side of the middle : 
surface with fine close granules and small scattered obtuse tubercles. Length, three and half lines, width five 
and half lines. 

Position and Locality—Rare in the schists of Pont y Glyn, Diffwys, near Corwen. 

Explanation of Figure.—P\. 1, F. fig. 16.—Pygidium natural size. 


* As this sheet was going to press I received the Journal of the Geological Society for August 1850, in which Mr 
Fletcher gives figures of this species under the name Lichas Bucklandi (Milne Edw. sp.)—but as M. Edwards’ name was 


merely given to an unintelligible figure, without description of any of the essential parts, there can be little doubt that 
Beyrich’s name is the proper one to use. 
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4th Subfamily. PARADOXIN AE. 


Pleuree flat, horizontal, without facets, with a straight pleural groove, and terminating in spines inclining 
backwards. 

This subfamily is composed of a group of long-bodied Trilobites, having for the most part large cephalic 
shields, with the angles prolonged into spines, and very small flat caudal shields of few segments ; none of them, 
I believe, can roll into a ball; their pleurze are very wide and horizontal, not bent downwards at the ends, so 
that the body is flat ; they are destitute of facets, and have a long straight pleural groove extending their whole 
length, dividing each into two tumid portions, one or both of which are extended into long sharp spines, in- 
clining obliquely backwards. This latter character, of all the pleure terminating in separated spines, gives a 
peculiar physiognomy to the Trilobites of this group. The thoracic segments vary from eight to twenty-three 
in number ; 

The principal British Genera are, Ist, Paradowides (Olenus being regarded as a subgenus); 2nd, Aci- 
daspis ; 3rd, Staurocephalus ; 4th, Ceraurus; 5th, Eccoptochile ; 6th, Spherexochus ; 7th, Zethus. 


Genus. ACIDASPIS (Murch.) 
Syn.—Odontopleura (Emmerich.) 


Gen. Char.—Cephalic shield wider than long, subquadrate or semicircular, margin tumid, often spinous, 
lateral angles forming long slender spines; g/abella convex, narrow in front, not reaching the front margin, 
with two or three lateral lobes on each side, base prolonged backwards into one or two long thick spines; 
antennary pores usually distinct, close to the front of the glabella; eye-line tumid, cutting the margin on each 
side in front of the glabella, and extending from the eyes, which are very small, to the posterior margin rather 
nearer the angles than the glabella on each side; thoraa of eight joints, axis convex, narrow; pleure wide, 
perfectly flat, each with a nearly mesial pleural furrow parallel with the margin, the upper portion thickest, 
prolonged beyond the posterior, and terminating in a long spine deflected at a considerable angle backwards ; 
pygidium small, semicircular, axis very short, of two joints, sides flat with but one segmental furrow, ending 
in a long spine at the margin of each side, the rest of the margin with many smaller spines. 


Acrpaspis Brieutir (Murch.) 


Ref—Murch. Sil. Syst. t. 14. f. 15. 

Sp. Ch.—Cephalic shield convex, subsemicircular, front flattened, limb thick, rounded, denticulate at the 
sides, produced at the angles into long, slightly flexuous, obtusely rounded spines; g/abe/la convex, strongly defined, 
narrow and rounded in front, widening towards the base, each side with a pair of large spheroidal segmental 
tubercles, the posterior ones largest ; cheeks small, very tumid ; eyes situated near the base of the glabella; a 
narrow ridge extends from the eye on each side to the antennary punctures, which are large, on each side of 
the front of the glabella; neck-segment prolonged horizontally backwards into an appendage, wide and trian- 
gular at its origin, rapidly tapering to a rounded extremity, equalling that of the lateral angles in size and shape ; 
surface covered with a small, very unequal scattered granulation. Length of head excluding the neck-segment 
two and half lines, length of produced neck segment three and half lines, width at base of cheeks six lines. 

Position and Locality ——Not uncommon in the Wenlock limestone of Dudley; of small size in the olive- 
schists Blain y Cwm, W. of Nantyre, Glyn Ceiriog, Denbighshire. 


Genus. STAUROCEPHALUS (Barr.) 


Syn.— = Staurocephalus + Trochurus. - 
Gen. Char.—Cephalic shield granulose, front half of the g/abella spherical, posterior half abruptly con- 
tracted to a small cylindrical neck, marked on each side with two minute segmental furrows, exclusive of the 
neck-furrow, which is very broad and deep ; neck-segment large, with a short spine on its middle; cheeks trian- 
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gular, gibbous, the angles prolonged backwards into sharp spines; eyes large, prominent, near the outer 
margin ; eye-line coming from the front to the eye with an outward curve, and extending thence with an out- 
ward curve to a little in front of the angle; thorax with nine segments ; plewre broad, flat, straight, and 
longitudinally furrowed, one half only reaching the margin, the other thicker and produced beyond into a 
slender spine, bent abruptly backwards ; pygidium small, quadrate, axis of four segments, the first three narrow, 
the last large, semicircular; side lobes flat, with three small segmental furrows, and the margin produced 
backwards into six slender spines. 

The genus Trochurus of Beyrich was originally founded on the head of this genus and a tail belonging 
to the group of Lichas, and he only figured the latter part; subsequently Barrande proposed the generic 
term Staurocephalus for the head alone, which was adopted by Beyrich in his subsequent memoir, “ Unter- 
suchungen iiber Trilobiten,” for the head; and the tail, formerly called by him Trochwrus, for which he had 
now found the true head, was placed in the genus Arges; lastly, Hawle and Corda figured and described 
the entire animal, and restored to it Beyrich’s old name Trochurus; and to the originally figured tail of 
Trochurus and its subsequently found true head they gave the name Corydocephalus. As this would be 
productive of much confusion, I have used Barrande’s name (sanctioned by Beyrich) for the animal to 
which the head described belongs, and to the tail originally figured by Beyrich as the 7. speciosus, the 
type of this genus 7vochurus, (subsequently named by him, with its appropriate head, Arges speciosus, and 
perfect specimens of which have been figured by Hawle and Corda in their “ Monog. bohm. Tril.” under 
the new name Corydocephalus flabellatus) I have retained the original name Trochurus. 


STAUROCEPHALUS Murcuisoni (Bar.) PI. 1. F. fig. 15. 
feef —Barrande, Notice, p. 53. 


Sp. Ch.—Anterior half of glabella an oblate spheroid, slightly wider than long, posterior half abruptly 
narrowed to a small stem-like, cylindrical neck, about one-third the diameter of the front half; cheeks 
hemispherical ; surface with a strong granulation, the granules sharp, subequal, and nearly their diameter 
apart. Length two and half lines, width four lines. 

I have only seen the head of this interesting addition to our list of British Trilobites, which I detected 
in a small parcel of duplicate Trinuclei labelled Trinucleus seticornis by Mr Salter, to whom they had 
been lent to illustrate (I believe) his paper on 7rinucleus ; but the resemblance to that species and genus 
seem to me deceptive, the large eyes alone separating the heads easily, in my opinion. 

Position and Locality.—Very rare in the limestone of Rhiwlas, W. of Bala Lake, Merionethshire. 

Explanation of Figures—P\.1. F. fig. 15. Glabella and part of cheeks, natural size.—Fig.15 a. Ditto 
magnified. 

Genus. CERAURUS (Green.) (as here redefined.) 
= Chirurus (Beyrich). 

Gen. Char.—Cephalic shield granulated, semicircular, lateral angles prolonged into spines; glabella 
clavate, reaching the front margin, gibbous, with three subequal segmental furrows on each side, the basal 
one retroflexed; eyes small in the midst of the cheeks; eye-line going from their base directly to the 
outer margin, which they cut considerably in front of the angles; thoraw of eleven segments; pleura wider 
than the axis, each having its origin thickened into a large oblong tubercle cleft by a deep diagonal 
pleural sulcus; a little beyond this a small rounded tubercle, beyond which the extremity is flat and 
faleately pointed; pygidiwm with a short four-jointed axis, and the margin produced into three strong 
spines on each side, the anterior largest. 

A careful examination of the details of the original specimen of Green’s Cerawrus, recently published 
by Hall in his Paleontology of New York, satisfies me there is no difference between that genus and the 
Chirurus of Beyrich, as restricted by Hawle and Corda; which latter I therefore propose to suppress as 
a synonym, Green’s type being specifically distinguished by the unusual length of the anterior marginal 


spine of the pygidium on each side. 
x 
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CERAURUS CLAVIFRONS (Dal. Sp.) Pl. 1. F. fig. 11, 12; and Pl. 1. G. fig. 9. 


Ref. and Syn.—Calymene clavifrons (Dal.) = Chirurus globosus (Bar.) =Spherexochus juvenis (Salt.) Mem. 
Geol. Surv. (Pt. 1. t. 7. f. 1, 3.—Corrected to S. clavifrons Dalm. in list of plates in same work.) 


Sp. Ch.—Cephalic shield semielliptical, width twice the length, lateral angles prolonged into short 
spines; glabella large, ovate, very gibbous, about one-fifth longer than wide, and half as high as wide, 
minutely granulose; basal pair of segmental furrows wide and deep, curved backwards nearly to the neck- 
furrow, but not confluent with it, partially enclosing a subovate space on each side about as wide* as 
the intervening portion of the glabella; middle and anterior pair of side furrows also curved downwards, 
and nearly as strong as the basal pair, the anterior pair about half the length of the basal, the middle 
pair rather more; neck-segment strong; cheeks tumid, triangular, much more closely pitted than the 
glabella; eyes small, on a line with the middle segmental furrow; eye-line going horizontally from thence 
to the outer margin. Length of head from five to nine lines. 

This agrees exactly with the head Beyrich (Ueber, bohm, Tril. p. 22) supposes to be the C. clavifrons of 
Dalmann, and also with the head ascribed by Lovén to the same species, with the single exception of 
their not noticing the more coarse pitting of the cheeks, which however might be easily overlooked—if 
there were any doubt on the point Barrande’s name might be used, as his description under the name 
Chirurus globosus applies exactly. The discrepancy pointed out by Mr Salter in the Mem. of the Geol. 
Survey does not really exist; our specimen (figure three) shewing the commencement of the prolonged 
lateral angles beyond what he imagined to be the tumid rounded margin. The reference of the species 
to Spherexochus is negatived by the presence of all the characters which distinguish the head of that genus 
from Chirurus (Ceraurus), namely, the direction of the eye-line, form of the lateral angles, and size of 
the two anterior pair of segmental furrows. 

Position and Locality—-Applethwaite Common, Westmoreland; 8. W. of Cefn Grugos, Llanfyllin, 
Montgomeryshire (passage beds) ; Cader Dinmael, Denbighshire; Llwyn y Ci, N. W. of Bala, Merionethshire. 

Explanation of Figures.—P|. 1.¥. fig. 11. Small specimen of glabella, shewing the extent of the seg- 
mental furrows, from the limestone of Llwyn y Ci—Fig. 11 a. Profile of ditto, magnified—Fig. 11 6. 
Granulation of ditto, magnified.—Fig. 12. Glabella and part of cheeks of large crushed specimen from Apple- 
thwaite Common.—PI. 1. G. fig. 9. Profile of part of head, natural size, from Cefn Grugos.—Fig. 9a. Front 
view of another specimen from schists of Cader Dinmael (spaces enclosed by posterior furrows too small in this 
figure of Mr Salter’s.) 


Crravrus ocro-LoBatus (A/°Coy). Pl. 1. G. fig. 10. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Sp. Ch.—Pygidium transversely elliptical, twice as wide as long, two first rings of the axis narrow, 
distinct, third or terminal one large, terminating in four flattened elliptically pointed lobes; two rather 
larger similar lobes on each side. Length two and half lines. 

This curious little species differs from all of this and the allied genera in having the terminal segment 
of the pygidium quadrilobate, so that the margin of the pygidium exhibits eight marginal pointed lobes 
in all. It is figured in the Memoirs of the Geol. Survey, from Shole’s Hook, under the same reference 
as the cephalic shields there ealled Sphwrewochus juvenis (Salter)}, but not alluded to in the text. 

Position and Locality—In the limestone of Rhiwlas, N. of Bala Lake, Merionethshire. 

Explanation of Figures —P\. 1. G. fig. 10. Pygidium, natural size from Rhiwlas.—Fig. 10 a. Ditto, 
magnified. 


* Mr Salter’s figure in this work, and those of this species in the Mem. of the Geol. Survey, are deceptive in this 
particular. 
+ Corrected subsequently to S. clavifrons (Dal.) in the list of plates prefixed to the same work. 
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Creraurus Witiramst (M'Coy). Pl. 1. F. fig. 13. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 

Sp. Ch.—Cephalic shield semielliptical, length rather more than half the width; glabel/a semicylindrical, 
gibbous, rounded in front, with nearly parallel sides, three nearly equidistant, curved, segmental furrows 
on each side, the basal pair nearly confluent at their ends with the neck-furrow, enclosing a tumid ovate 
space on each side, separated by an undivided space about one-fourth of the width of the glabella; thorax 
twice the length of the glabella, axal segments large, two-thirds the width of the pleuree, each of which 
has a very large, oblong tubercle at its margin, diagonally cleft by the pleural sulcus, and followed at 
one-third from axis by a hemispherical tubercle, about half its diameter distant from the first, beyond 
which the distal two-thirds of each pleura is falciformly dilated into a thin, flat, fin-like appendage, the 
anterior margin of which is very convex, posterior margin slightly concave, extremity pointed; pygidium 
small, the six marginal spines small, all extending about the same distance backwards, the anterior pair 
therefore longest; they are thick, triangular, and three or four times wider than the others. Length of 
entire animal one inch four lines, of glabella five lines, width about nine lines. 

The disconnected, broadly faleate, paddle-shaped pleurse help to distinguish this beautiful little species, 
which by its narrow elongate form resembles a Remopleurides. 

Position and Locality—One entire specimen, collected from the schists of Golu Goed, Myddfai, by 
Mr Williams, of Llandovery, and presented to Professor Sedgwick by him. 

Explanation of Figures—PI. 1. F. fig. 18. Entire animal, natural size—Fig. 13 a. Profile of ditto— 
Fig. 134. Two pleure and portion of axis magnified. 


Genus. ECCOPTOCHILE (Hamle and Corda). 
Syn. < Chirurus (Beyrich) and? Cryphaus pars Green. 

Gen. Char—Cephalic shield rounded, glabella semicylindrical, convex, extending as far as the front 
margin, with three short segmental furrows on each side, the lower pair curving inwards and downwards ; 
cheeks moderately convex, rugose, lateral angles extended into short spines; eye-line cutting the lateral 
margins, considerably in front of the angles; (eyes small, facetted jid. Corda) ; thorax of twelve joints, axis 
convex, smooth, pleuree much wider than the axis, ending in thick deflected contracted points ; pleural 
groove straight, nearly mesial, and parallel with the margins, pitted, ceasing at the thickened base of 
the terminal spine; pygidium of four joints, those of the axis simple, the terminal one subtrigonal ; 
lateral ribs three on each side, two first pair with a pleural pitted groove, all six ending each in a broad 
ovate terminal expansion. 


EccoprocHILE SEDGWICKI (Ad/Coy). Pl. 1. F. fig. 14. 
Ref. and Syn.—Crypheus Sedgwicki, MeCoy, Ann. Nat. Hist. 2nd Series, Vol. IV. p. 406. 


Sp. Ch.—Cephalic shield subsemicircular ; glahella slightly clavate, smooth, three segmental furrows on 
each side, the posterior pair longest, turning backwards and inwards nearly to the neck-furrow, enclosing 
a triangular space on each side longer than wide, the width rather less than that of the undivided portion 
of the glabella between their bases, the two anterior pair of furrows shorter; cheeks broad, gently convex, 
closely and coarsely pitted; meck-segment thick, smooth; eye-line extending with a slight curve to the 
margin in front of the angles; azal lobe very convex, narrow, slightly tapering, nearly parallel-sided, smooth, 
of twelve segments, three similar belong to the pygidium, a fourth terminal one being obtusely trigonal; 
the side lobes are flattened, and more than double the width of the axal lobe; plewrw nearly straight, 
narrow, and for the greater part of their length flattened, and having a broad, nearly mesial, pleural sulcus, 
deeply punctured like the cheeks, dividing each into two parts, the posterior largest and forming a thick, 
smooth, rounded ridge, in the distal third of its length bent down and a little backwards, swelling to a 
thick narrow ridge in the middle, the sides and the extremity expanding into a broad, thin, foliaceous 

x 2 
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appendage; the pygidiwm terminates in six broad, ovate, leaf-like, semimembranous flaps. Length of 
thorax and pygidium two inches two lines, width two inches three lines, width of axal lobe six lines. 

This magnificent trilobite can only be confounded with the Kccoptochile clavigera (Bey. Sp.), from 
which it is distinguished by the much greater width of the lateral lobes of the thorax, and the thin, 
flat, Jeaf-like appendages of the pygidium, which in that species resemble thick pear-shaped clubs. A 
comparison with the old description and casts, published by Green, induces me to place this trilobite in 
his little-known genus Cryphewus, and to doubt very much the propriety of separating the genus Hecoptochile 
of Hawle and Corda from it; but as there are two forms confounded under this name by Green, and the 
one now best known in America by his name being the type allied to Phacops arachnoides (Asteropyge 
H. and C.), I use the Bohemian genus for the present fossil, in accordance with the suggestion of M. de 
Verneuil. 

Position and Locality.—The nearly entire specimen described was collected by Prof. Sedgwick from the 
black shale, two miles N. of Builth, Radnorshire. 

Explanation of Figure.—P1. 1. F. fig. 14. Entire specimen, natural size. 


Genus. ZETHUS (Pand.) (as defined by Volborth). 
Syn. = Cybele Lovén. + Atractopyge Hawle and Corda. 


Gen. Ch.—Ovate, rapidly tapering from the cephalic shield which is nearly semicircular, with the lateral 
angles forming short spines; glabella clavate, narrowing towards the axis, coarsely tuberculated, three small 
straight more or less distinct segmental furrows on each side of the base; neck-segment strong and smooth ; 
cheeks triangular, flattened, coarsely tuberculated, posterior margin thick and smooth; eyes forming small 
tubercles near the middle of the anterior margin, with an apparently smooth cornea; facial suture termi- 
nating at the angles of the head behind; thoracic segments eleven* ; pleurw divided by a small angulated 
furrow, their extremities often produced; pygidium triangular, axis rounded with many joints, much curved 
downwards; side lobes nearly vertical, the ribs few (four to seven) deflected nearly from their origin. 

This genus is intermediate between Phacops and Calymene in the form of its head and glabella, and 
agrees with the former in the number of body-segments, and with the latter in the course of the eye-line ; 
the pygidium approaches in some measure to Hncrinurus, which differs by its elevated eye-pedicles, and 
the Phacops-like course of the eye-line. 

I follow Dr Volborth (see his paper Ueber einige russischen Trilobiten in the Verhandlungen der 
russisch-kaiserlichen Min. Gesellschaft zw St Petersburg for 1847) in referring Cybele of Lovén to Zethus 
of Pander; and after a most careful consideration of the different species, I find so imperceptible a gradation 
in structure of pygidium from <Afractopyge, in which the four upper axal segments are prolonged into the 
side lobes, and deflected close along the axis (believing with Lovén that those are really pygidial segments), 
to those in which two or three more lateral ribs are added, that I also feel satisfied that Atractopyge of 
Hawle and Corda should be added to Zethus. 


ZETHUS ATRACTOPYGE (M°Coy). Pl. 1. G. fig. 1 to 5. 
Syn.— Cybele verrucosa Lovén, (not Zethus verrucosus Pander) = Atractopyge verrucosa (Hawle and Corda). 


Sp. Ch.—Cephalic shield coarsely tuberculated, rounded, about three times wider than long; glabella 
clavate, convex, front obtusely rounded, not reaching the margin, basal two-thirds narrowed, nearly parallel- 
sided, with three strong nearly equal segmental furrows on each side, eyes small, about one-third nearer 
the glabella than the lateral angles; neck-segment narrow; thoraz having the segments narrow, those of 
the axis terminating in a tubercle at each end (not well shewn in the figure) ; plewrw having a horizontal 


* The difficulty, without great care, of distinguishing between the thoracic and pygidial segments may account for the 
different numbers occasionally assigned to the former. 
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portion about as wide as the axis, divided by a straight pleural groove into a large, very convex, anterior, 
tuberculated portion, and a narrow smooth posterior portion; beyond this the extremities are free and 
gently arched backwards and a little downwards for nearly as great a length; pygidiwm subrhomboidal, 
length about two-thirds the width, anterior margin very much arched, longer tian the posterior; axis 
narrow, conical, of about twenty narrow segments, of which only the first four reach entirely across; the 
others being confined to the sides, leave a smooth space down the middle, which is bordered by an obscure 
double row of tubercles (in the sandstone casts the axal segments all seem to go across); broad lateral lobes 
ot only four ribs, which are continuous at their origin with the four anterior axal segments; each bears 
an irregular row of tubercles, and terminates in a slightly projecting blunt extremity. Length of head 
about seven lines, of pygidium nine lines. 

In placing this species (which is the Cybele verrucosa of Lovén) in the genus Zethus, 1 have been obliged 
to propose a new specific name for it, as it is not the Z. verrucosus of Pander, and as I cannot agree with 
Volborth in referring it to the C. dellatula of Dalmann. Having in the article on the genus stated the 
reasons for uniting the genera Zethus of Pander and Atractopyge of Hawle and Corda, of which latter genus 
the present species formed the type, I have used the generic name of those authors to designate the species. 

Position and Locality—Not uncommon in the schists of Ravenstone Dale and Coniston, also in the 
sandstone of Alt yr Anker, Meifod, Montgomeryshire. 

Explanation of Figures—P\. 1. G. fig. 1. Part of head and part of thorax, natural size, from the 
schist of Ravenstone Dale——Fig. 2 and 3. Pygidium, natural size, from the slate of Coniston.— Fig. 4, 
Do. Magnified —Fig. 5. Part of head a little larger than natural—Fig. 5. Portion of fig. 5 magnified. 


ZETHUS SExcosTATUS (Salt. Sp.) Pl. 1. G. fig. 6 and 7. 
Ref. and Syn.—Cybele sexcostata. Salt. Mem. Geol. Surv. Vol. II. Pt. 1. t. 8. f. 9, 10. 


Sp. Ch—Pygidium twice as wide as long, subtriangular, or slightly rhomboidal from the backward 
curve of the front margin; axis narrow, cylindrical or very gradually tapering, of about twenty minute 
segments and an abruptly deflected tripartite smooth termination, and two obscure rows of minute tubercles, 
one pair on each segment; side lobes with six or seven strong obtuse ribs without tubercles, the first 
two pair nearly horizontal for the first third or halt of their length, then abruptly curved almost vertically 
downwards, the others bent down nearly from their origin, the ends projecting beyond the margin in the casts. 
Average length six lines. 

Position and Locality.—Abundant in the limestone of Rhiwlas N. of Bala Lake, Merionethshire, 
Llwyn y Ci, N.W. of Bala, Merionethshire. 

Explanation of Figures.—P\. 1. G. fig. 6. Pygidium, natural size, from the schists of Rhiwlas.—Fig. 7. 
Larger individual, same locality. 


ZETHUS VARIOLARIS (Brong. Sp.) 
Ref. and Syn.—Calymene variolaris? Brong. pars (t. 1. f. 3 B.) id Murch. Sil. Syst. t. 14. f. 1. 


Sp. Ch.—Cephalic shield rather more than twice as wide as long, obscurely trilobed in front by the 
projection of the broad front of the glabella, which is broadly clavate ; height and width of the cheeks about 
equal, lateral angles slightly produced ; eyes nearly marginal, rather nearer to the glabella than to the lateral 
angles; tubercles of the surface coarse, irregular, obtuse, each with a little pit on its summit, three on 
each side of the base of the glabella larger than the rest (? segmental) ; posterior margin of the head, 
and neck-segment smooth, and resembling one of the thoracic segments in character; thorax one-third 
longer than the glabella, axis nearly as wide as the pleur above, narrowing posteriorly, the few last 
segments having obtuse tubercular ends; plewrw with their posterior portion very small, anterior portion 
thickened and produced beyond the margin, anterior segments slightly bent down, and either horizontal 
or directed a little forwards at their extremities, posterior ones abruptly curved down about the middle 
or nearer the axis, nearly to right angles with their origin, and directed backwards, nearly smooth, with a 
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few small irregular tubercles: pygidium much curved downwards, obtusely pointed, sides straight, nearly 
vertical; axis with about nine to eleven distinct segments, each of those near the end, and every alternate 
one above, with a strong tubercle at the middle, and all having one at each end; sides with seven or eight 
rounded ribs, having a tubercle at their origin, their ends blunt and prominent, and a few tubercles between. 
Length one inch three lines, width ten lines. 

I have not ascertained whether the ends of the posterior pleurze are prolonged in this species; they 
are all marked with obscure tubercles.—The distinction in character between the thoracic and pygidial seg- 
ments is not marked in the figure in the Sil. System, giving the appearance of too many body-segments. (They 
are only eleven). Brongniart’s figure, t. 1. f. 3. A. though agreeing closely in many respects with the other 
specimen, seems to differ in the great number of lateral segments to the axis of the pygidium, (so also Mr Curtis’ 
original figure, apparently of the same specimen in Buckland Bridg. Treatise, t. 46. f. 6, under the name 
Asaphus tuberculatus) ; and finally Mr Fletcher has just published figures of exactly similar specimens in the 
Quarterly Geol. Journal of London, Vol. VI. t. 32. (under the name Cybele punctata), which clearly prove 
the species to be a good one of the genus Hncrinurus by its eye-line and cephalic angles, and easily dis- 
tinguishable from the true #. punctatus by the narrow, tuberculated body segments, &e. 

Position and Locality.—Not uncommon in the Wenlock limestone of Dudley. 


Genus. ENCRINURUS. (Emmerich). 


Gen. Char.—Elongate ovate; cephalic shield semielliptical, tuberculated, the lateral angles produced 
backwards into spines; glabella pear-shaped, with three slightly-indicated segmental furrows at each side of 
the contracted base; cheeks flattened, triangular; eyes in the middle of the cheeks, elevated on tall footstalks ; 
eye-line extending from behind the eye direct to the outer margin, which it cuts in front of the angles; eleven 
body-rings shaped as in Zethus; pygidium triangular, lateral lobes with about eight segments, very much 
deflected, sometimes ending in short points; axis narrow, convex, with very numerous, fine segmental lines, 
often only indicated at the sides, leaving a smooth space down the middle. 

This genus has been confounded with Cybele of Lovén (Zethus Pand.), from which it differs in the 
course of the eye-line. 


Encrinurus punctatus (Briinn. Sp.) 


Ref. and Syn.—Entomostracites punctatus Wahlenberg, Nov. Acta Upsal. 2. Stokesii M*Coy, Syn. 
Sil. Fos. Ivel. t. 4. f.15 (not Cybele punctata Fletcher, Geol. Jour. Vol. VI. t. 32. fig. 1 to 5). 


Sp. Ch—Entire animal elongate, ovate, more than twice as long as wide; cephalic shield semielliptical, 
length more than half the width, coarsely tuberculated, except the posterior margin, which is broad and 
smooth; body-rings broad, smooth, lateral lobes scarcely wider than the axis; pygidiwm triangular, pointed, 
a little longer than wide, having about eight narrow, nearly smooth ribs on each side, bent backwards 
and much downwards at their ends, the intervening spaces nearly as wide as the ribs, concave, smooth, 
coming off from the axis at an angle of about 45° (the upper ones rather more, those towards the apex 
less), the last few embracing the end of the tail; axis with a narrow smooth space down the middle, on which 
are six or seven small tubercles, each side marked with about twenty-eight segmental furrows, one pair 
corresponding to each tubercle, and usually three or four pair between one tubercle and the next. Length 
of entire animal two inches two lines, of pygidium, seven and half lines. 

I have figured the perfect animal for the first time in my “ Synopsis of the Silurian Fossils of Ireland,” 
under the name F. Stokesii, a name which I gave from the difficulty of fixing what was the true species of 
Briinnich and Wahlenberg, as I was acquainted with many unpublished forms, all sufficiently like to 
have been confounded with that species. I have since, however, examined so many specimens identical 
with this, from his original locality, Gothland, that I believe I may safely recur to the old specific name, 
though the accordance is not at all perfect between the species and the account or figure either of Wah- 
lenberg, in the “ Nova Acta Reg. Soc.” &c., Upsaliensis, or of Dalmann; the latter, however, agrees with 
the former, and shews the smooth body-rings, which separate the species so widely from that figured in 
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Brongniart, Pl. 1. fig. 3. A., which has been referred to it by several authors (Mem. Geol. Surv., Burmeister, 
Fletcher, in Geol. Jour. Vol. VI., &c.), but to which Dr Buckland has applied the specific name tudercu- 
latus, which should be retained therefor. 

Position and Locality—Common in the Wenlock limestone, Dudley; sandstone of Pwllheli, Caernar- 
vonshire; Middleton Park, near Sedburgh. 


Sth Subfamily. ASAPHINA (J/Coy). 


Pleurze bent down at the end, and having distinct trigonal facets; thoracic segments eight to thirteen. 

This subfamily may be looked on as the type of the entire group, and contains the most perfectly 
organised trilobites. They all, I believe, have the power of rolling themselves into a ball, and they are 
the only trilobites having the triangular facets at the anterior part of the extremities of the pleure. 
They have a compact ovate form, and from the deflection of the margin are all of considerable depth. 

The subfamily contains the following British groups, to which the rarfk of families has been assigned 
by some writers, who, perhaps, magnified their importance from not studying them in connexion with the 
rest of the class Crustacea. I feel satisfied they are of only generic value, and each contains other groups 
hitherto called genera, but which seem to me only subgenera, and which I have grouped accordingly. 
Ist, Phacops; 2nd, Oalymene; 3rd, Trimerocephalus; 4th, Asaphus; 5th, IUenus; 6th, Forbesia; 7th, 
Phillipsia. 

Genus. PHACOPS (in a wider sense than Emmerich.) 


Gen. Char.—Head large, with the angles prolonged backwards into large spines ; glabella clavate, wider 
in front than at the base, and marked with three strong segmental furrows; eyes very large, reniform, 
with a coarsely granular, largely facetted inner cornea ; thoracic segments eleven; facial sutures cutting the 
lateral margin of the head in front of the angles. 

This genus contains the following British sub-genera :—Ist, Phacops; 2nd, Odontochile; 8rd, Portlockia ; 
4th, Chasmops. 


Sub-genus. Puacors (#m.) 


Gen. Char.~Ovate, contractile; cephalic shield semicircular, with a strongly-developed margin, ter- 
minating in spinous lateral angles; glabel/a clavate, broadly rounded in front, narrowed posteriorly, sides 
divided into three lobes, the anterior one on each side much the largest; eye-line curving round the 
glabella in front, bordering the small eyelid over each eye, and then passing from the posterior end of 
each eye direct to the lateral margin, which it cuts considerably in front of the lateral angle; eyes large, 
reniform, prominent, of many large lenses; thoraa of eleven segments; plewripedes subtruncate at their 
ends, facets large, triangular, strongly marked; pleural groove strong, slightly bent downwards at an angle 
on a level with the apex of the facet; pygidium semicircular or pointed, with eight to twelve joints in the 
axis, sides with about five strong duplex ribs, margin thickened, entire. 


PHACcops ALIFRONS (Salt. in Ap.) Pl. 1. G. fig. 12 to 14. 


Sp. Ch.—Cephalic shield about twice as wide as long, very gibbous; glabella narrow, clavate, elevated, 
sides nearly straight ; front obtusely rounded, projecting beyond the margin, with which, at the sides, it 
is confluent by a thick wing or horn-shaped extension on each side; (? lateral angles obtusely rounded), 
surface of the glabella coarsely tuberculated, lateral segmental furrows rather small, not very unequal in 
size; first lobe largest, first furrow directed obliquely backwards, the rest nearly transverse, with a slight 
inclination forwards, neck-segment about as thick as the last glabellar segment; cheeks steeply inclined 
from the glabella towards the lateral angle; surface with smaller granules than the glabella ; eyes small, 
reniform, close to the glabella. Length of head nine lines. 

The horn-like running out of the sides of the front of the glabella into the thickened margin of the 
cheeks gives a very peculiar character to the species. The pygidium supposed to belong to it is tumid, 
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very obtusely rounded, width rather more than twice the length, of three tumid lobes, the axis most 
convex and rather more than half the width of the side lobes, with eight strong rounded segments, lateral 
lobes with a narrow entire margin and seven strong rounded ridges, the first one or two of which shew a 
very fine mesial dividing line; length five lines. 

Position and Locality ——Caradoe sandstone, Alt yr Anker, Meifod, Montgomeryshire ; impure limestone 
of Capel Garmon, on the Cowney River, Denbighshire ; Wilfa, near Penmachno; Pont y Glyn, Diffwys, near 
Corwen ; (wm of the Cymmerig, Bala, Merionethshire, 

Explanation of Figures.—P1. 1. G. fig. 12. Cephalic shield, natural size, (angles not perfect in specimen), 
from Capel Garmon.—Fig. 13 and 14. Pygidium natural size, from Pont y Glyn, Diffwys. 


Puacors Downinaia (Murch. Sp.) 
Syn. and Ref—Calymene 1d. Murch. Sil. Syst. t. 14. f. 3. 


Sp. Ch.—Ovate, depressed, head and pygidium of equal length; cephalic shield rotundato-trigonal, 
flattened, slightly more than twice as wide as long, margin obtusely angulated in front, (lateral angles 
rounded) ; glabella very minutely and obscurely granulated, clavate depressed, anterior segmental furrows 
slightly sigmoid, oblique, second and third pair nearly transverse, all the furrows narrow and nearly reaching 
to the middle, the spaces behind the first pair are triangular, and broader than long, the second pair are 
transversely oblong, the space behind the third pair forms a nearly perfect transverse segment, only half as 
thick as the second space, or two-thirds that of the neck-furrow, which is very strong and prominent ; first 
seven rings of the thorax equal to the length of the head; pygidiwm semi-oval, length more than half the 
width, axis prominent, of seven thick segments, sides with five flattened duplex segments. Length one 
inch two lines. 

Neither the figures in the “Silurian System,” nor the “Memoirs of the Geol. Survey,” exhibit the 
intermediary or duplicating furrows on the lateral ribs of the pygidium, they however may be seen to exist. 

Position and Locality—Wenlock limestone of Dudley; Upper Ludlow of Benson Knot, Kendal; 
Moel Sessiog, Llanrwst. 


Sub-genus. OpontocuiLe (Hale and Corda.) 
Syn. = Dalmannia Emmerich, (not of Robineau-Desvoidy). 


Gen. Char.—General form, buckler, glabella, eyes and eye-lines, as in Phacops, but the lateral lobes of 
the glabella more equal; not contractile; thorax of eleven segments; plewripedes curved backwards and 
generally pointed at their extremities, facets very long, narrow rhomboidal, slightly defined ; pleural groove 
strong, slightly sigmoid and oblique (not angulated); pygidium elongate, generally pointed, axis with from 
twelve to twenty-two segmental furrows, sides with fewer (about half the number) strong ribs, usually duplex, 
confluent at their ends with the thickened entire margin; hypostoma with a dentate edge. 

This genus was first noticed by Emmerich under the name Dalmannia, which was used fifteen years 
before for a genus of insects by Robineau-Desvoidy, I therefore use the name of Hawle and Corda, who 
do not allude to Emmerich’s having previously characterised the genus. 


ODONTOCHILE CAUDATA (Brong. Sp.) 
Ref. and Syn.—Asaphus caudatus Brong. Crus. Foss. t. 2. f. 4, and Murchs SilSysteitenmenos 


Sp. Ch.—Ovate, cephalic shield depressed, semi-ovate, twice as wide as long, exclusive of the lateral 
spines, which extend backwards and a little outwards as far as the sixth or seventh segment, confluent at 
base with the thick strongly defined borders of the circumference and posterior margin; glabella broadly 
clavate, slightly angulated in front, coarsely and irregularly granulated, the anterior pair of segmental 
furrows broad, and inclining obliquely backwards and inwards, the two posterior pair much narrower and 
nearly transverse; eyes very large conico-reniform ; axal segments of the thorax four-fifths the width of 
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the pleurze, each side with a small tubercle; plewrw gently arched backwards towards their falciform 
extremity, each with a strong submesial furrow reaching nearly to the end; pygidium as long as the 
head but much narrower, semielliptical, abruptly narrowed towards the apex to form a short flattened 
solid mucronate point, an extension of the lateral margin; awis narrow, of twelve segments, with a faint 
tubercle at each end, lateral ribs eight, separated by deep furrows, and each divided by a fine medial 
sulcus. Average length of pygidium one inch, width thirteen lines. 

At Underbarrow, and Benson Knot, Kendal, occurs a trilobite about one-third the ordinary size of this, 
and of which I have not seen the tail, but which seems. identical in the characters of the head and body 
so far as I have seen, except, perhaps, the lateral cephalic spines may be smaller; it was figured in a 
cancelled plate of this work by Mr Salter as the P. Downingie, from which however it differs in its more 
elongate glabella, more equal side-lobes, and coarsely granulated surface (the latter character being over- 
looked, apparently, by Mr Salter, and not represented in the figure he made of the species). It may for 
the present be called Odontochile caudata, var. minor. 

Position and Locality—Very common in the Wenlock limestone of Dudley ; Llandeilo, Caermarthen- 
shire; Leintwardine; Llanfair Road, W. of Welshpool; above grits Park Lane. 


ODONTOCHILE LONGICAUDATA (Murch. Sp.) 
Ref. and Syn—Asaphus longicaudatus Murch. Sil. Syst. t. 14. f. 11 —13. 


Sp. Ch.—Cephalic shield semioval, external defined margin very large, abruptly extended in front into 
a small, obtuse, tongue-shaped process, extending backwards into very long spines at the lateral angles ; 
glabella clavate, moderately gibbous; pygidium triangular, sides slightly convex, apex running out into a 
slender spine as long as the rest of the pygidium, axis narrow, of fourteen or fifteen segments, eight or 
nine oblique, strongly defined, lateral ribs, each divided by a fine mesial sulcus. Average length of head 
nine lines, width one inch nine lines. 


Position and Locality—Wenlock shale, Chiney Longville, Shropshire; Middleton Park, Llandeilo. 


ODONTOCHILE OBTUSI-CAUDATA (Salt. Sp.) Pl. 1. G. fig. 15, 16. 
Ref. and Syn.—Dalmannia obtusi-caudata (Salt. in Ap.) 


Sp. Ch.—Cephalic shield more than twice as wide as long, slightly angulated in front ; glabella convex, 
clavate, front portion transversely oval, segmental furrows very strong, reaching nearly across, first pair 
inclining obliquely inwards and backwards, second pair slightly forwards, third pair horizontal; first lobe 
equal in size to the second and third together; neck-fwrrow and segment strong and large; cheeks depressed, 
lateral angles with a very small spine. eyes small, close to the glabella, little exceeding the first lobe in 
size, deeply lunate: pygidiwm semielliptical, about twice as wide as long (varies from mechanical causes 
affecting the matrix), margin narrow, angulated at the apex, but not extended into a point; axis very 
convex, gradually tapering, about two-thirds the width of the lateral lobes, having twelve rounded segments, 
lateral lobes flattened, with twelve flattened ribs, each divided by a very fine impressed line. Average 
length of head ten lines, of pygidium six lines. 

In Mr Salter’s engraving of this species the neck-furrow is represented as interrupted in the middle, 
like the lateral segmental furrows of the glabella, but in the specimens it is seen to go right across, as 
in the other Trilobites. 

This species is allied to the P. (O.) caudata, but the margin does not become widened into a flat, 
triangular point, as in that species; the specimens are much distorted. 

Position and Locality—Very abundant in the calcareous flags over the Coniston limestone of 


Coldwell, Westmoreland. 
Explanation of Figures.—P\. 1. G. fig. 15. Cephalic shield natural size.—Fig. 16. Pygidium natural 


size. 


Y, 
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ODONTOCHILE TRUNCATO-CAUDATA (Porth. Sp.) Pl. 1. G. fig. 20, 21. 


Ref. and Syn.—Phacops truncato-caudatus Port. Geol. Rep. t. 2. f. 1. 4. Dalmannia affinis (Salt.) Mem. 
Geol. Surv. Vol. II. Pt. 1. t. 5. f. 5. 


Sp. Ch.—Pygidium semielliptical or subtriangular, with the posterior end obtusely truncated and 
emarginate in the middle; awis gradually tapering, rather more than four-fifths the length of the pygidium, 
and about two-thirds the width of the lateral lobes in front (sometimes a little more or less), of sixteen 
or eighteen segments; /ateral lobes with a very narrow entire margin, and fifteen or sixteen broad, 
flattened ribs, each divided by a very fine impressed line. Average length of pygidium one inch three 
lines, width the same. 

The proportion of the width of the axis to that of the lateral lobes varies considerably from pressure 
both in the D. afinis and in English and Irish specimens of the P. truncato-caudatus. The figure given 
by Mr Salter of his D. affnis, in the Mem. Geol. Surv., shews the same proportion of axis to the lateral 
lobes as Portlock’s figure t. 2. f. 4. of his species. Mr Salter in the same work mentions that his species has 
fifteen or sixteen lateral ribs, which is more than the P. trwncato-caudatus, but Tyrone specimens of the 
latter now before me shew the same number; the length of the ribs is certainly the same in both. I at 
first thought D. afinis might be distinguished from the Irish species by the more acute angles at which 
the lateral ribs set off from the axis; I find this, however, to differ on two sides of the same specimen, 
and is as marked occasionally in one species as in the other. It is only the pygidium that has occurred 
to collectors as yet in England, and in the absence of distinctive characters I have reunited the species. 

Position and Locality —Shales of Blain y Cwm, W. of Nantyre, Glyn Ceiriog; the Hollies, Church 
Stretton, Shropshire. 

Explanation of Figures.—P\. 1. G. fig. 20. Pygidium natural size (type specimen of the Phacops affinis, 
Salt.) Fig. 21. Small specimen. 


Subgenus. Porriockia (M*Coy). 


Gen. Char.—Cephalic shield truncato-orbicular, lateral angles not produced into spines; glabella very 
large, broad in front, sides converging to a narrow base behind and having (on the outer crust) but one 
small, segmental furrow at base; cheeks small, triangular; eyes large, reniform; eye-lines extending from 
the base of the eye to the outer margin, a little in front of the angles; abdomen of eleven segments, 
resembling those of Phacops; pygidiwm small, semielliptically rounded, with a simple, entire margin, of 
about five to eight segments to the axis and about five to the lateral lobes, each with a very fine mesial 
divisional line in the distal portion. 

I originally proposed this genus in my Sil. Fos. of Ireland in 1846, for those species of Phacops in which 
the two anterior pairs of great segmental lobes of the sides of the glabella were deficient, and the lateral 
angles of the cephalic shield were not prolonged. The Calymene Bufo of Green, C. macrophthalna of 
Murchison, &c. being the types of the genus, which has been recognised as a natural group by Gold- 
fuss, Burmeister, &c., as well as by my friend Col. Portlock, to whom I dedicated the group. 


PortLockta? APICULATA (Salt. Sp.) Pl. 1. G. fig. 17 to 19. 
Syn.—Phacops apiculatus (Salt. in Ap.) 


Sp. Ch.—Cephalic shield moderately convex, semioval, length slightly exceeding half the width: glabella 
semicylindrical, front obtusely rounded, not very much wider than the base, sides nearly straight, converging 
from the front to the wide neck-furrow; segmental furrows three, nearly equidistant, on each side, the 
two upper (or anterior) pairs very fine and almost obsolete, basal pair very strong and gently arched 
backwards ; eyes long, narrow, semilunar; cheeks triangular, longer than wide, sloping from the eye to the 
rounded lateral angles, furrow at the posterior margin much stronger than the one at the external margin ; 
surface smooth; pygidium (supposed of the same species) depressed, semielliptical, length about two-thirds 
the width, slightly pointed, margin narrow, entire, axis narrow, tapering, strongly projecting at the end, 
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with seven or eight narrow segments, sides slightly convex, with five flattened ribs, each divided by a fine 
mesial suleus. Average length of head four lines, of pygidium three lines 

This interesting species blends in some measure the characters of the subgenus Portlockia with those 
of Phacops proper. I have noticed that all the Portlockiw, though when perfect shewing but the basal 
pair of segmental furrows to the glabella, yet when decorticated shew faint and delicate traces of the other 
two pairs, never comparable in strength, however, to the basal pair. All the specimens of the present 
species are internal casts, therefore shewing the three sets of furrows, but the basal pair being so much 
stronger than the others favours the idea of its being a Portlockia, as no such difference exists in Phacops 
proper. The head and pygidium, here noted, have not been absolutely found in contact. 

Position and Locality—vVery common at Maes Meillion, Bala, Merionethshire; Glyn Ceiriog; Bryn 
Melyn, Bala, Merionethshire; S.W. of Pwllheli, Caernarvonshire; Rhiwargor, near Llanwddyn; Cowney 
River, Montgomeryshire ; Cefn Goch, Llansantfraid; schists of Hengurt Uchaf. 

Explanation of Figures.—P\. 1. G. fig. 17 and 18. Cephalic shields, natural size—Fig. 19. Pygidium 
natural size. 


PortLockia Stoxesi (MZ. Edw. Sp.) 
Ref. and Syn.—Asaphus macrophthalmus (Brong. pars. t. 1. fig. 5). Calymene id. Sil. Syst. t. 14. f. 2 


Sp. Ch.—Cephalic shield semicircular, twice as wide as long; g/abella subrhomboidal, clavate, the broad 
front slightly pomted in the middle, granulated; neck segment thick and strong, one strong segmental 
furrow on each side of the narrow base immediately above the neck-furrow, reaching nearly across (on 
casts of the inner surface I have seen traces of the other two segments as delicate impressed lines not 
visible on the external crust); cheeks tumid, small; eyes very large, reniform, coarsely reticulated ; lateral 
and posterior margins strongly defined, thickened, lateral angles obtusely rounded; pygidiwm nearly semi- 
circular, slightly more than twice as wide as long, axis of five segments, side lobes with about four fine 
segmental furrows; length of head about three lines. 

Position and Tiere —Wenlock Limestone of Dudley, Sess AEDs Llangynyw Rectory, Montgomery- 
shire; Garden Quarry, Aymestry, Herefordshire. 


Genus. CHASMOPS (M/°Coy). 


Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 

Gen. Char.— Cephalic shield sub-semicircular, lateral angles produced backwards into triangular spines ; 
glabella very large, clavate, frontal portion very wide, transversely oval, only two distinct pairs of segmental 
lobes, the anterior pair very large, triangular, posterior pair small, middle pair entirely obsolete or reduced 
to minute tubercles; neck segment strong; cheeks small, triangular; eyes small, prominent, rounded, cor- 
responding in length to the middle portion of the first lateral lobes of the glabella; eye-line encircles 
the front of the glabella close to the margin, descends with an inward inclination to the eye, extending 
from behind the eye directly outwards to the lateral margin, which it cuts considerably in advance of the 
angle (thorax of eleven joints, jid. Hichwald); pygidium obtusely rounded, posterior margin deflected, 
anterior margin wider than the posterior, axis of about ten ribs, lateral ribs about two less, duplex. 

The Calymene Odini of Eichwald may be looked upon as the type of this genus. It differs from 
Calymene in the glabella being so much wider in front than at base, in the anterior lateral lobes being 
largest, in having but eleven(‘) body segments, and in its eye-line cutting the external margin in front 
of the produced angles; these differences become agreements when compared with Phacops, from which 
it differs in the size and shape of the eyes. Of these organs in the present genus, and in Calymene, 
nothing is known beyond that they were of so tender and delicate a nature as readily to fall out after 
death so as seldom or never to be found in the fossil state, their position being merely indicated by a 
hole, roughly filled by the matrix, forming the ‘‘hiant” eyes of systematists; in Phacops, on the con- 
trary, the cornea is of extraordinary strength and so firmly united to the rest of the cephalic shield, that 


no matter how much crushed the specimens may be the eye always remains, and from its constant 
¥2 
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presence, coarse reticulation, and large lenses, gives an appropriate name to the genus, and one which 
is in antagonism with that I have adopted for the present group*. Chasmops differs, besides, from both 
these genera in the almost complete suppression of the middle pair of segmental lobes of the glabella. 


Cuasmors Opint? (Kich. Sp.) Pl. 1. G. fig. 22, 23. 
Ref. and Syn.—Calymene Odini Fich. Sil. Syst. in Esthl. Phacops felinus Salt. in Ray ed. of 
Burmeister, p. 125. Asaphus Powisii (head only) Murch. Sil. Syst. t. 23. f. 9. 

Sp. Oh.—Cephalie shield semicirculcr, lateral angles extending backwards into triangular flat spines ; 
glabella gently convex, nearly one-fourth wider than long, broadly clavate, first segmental furrow of each 
side arched obliquely backwards and inwards, having about one-fourth the width of the glabella between 
them, second pair of furrows inclining forwards and inwards so as nearly to meet the ends of the first 
pair; space behind the anterior segmental furrow very large, triangular, extending nearly to the neck- 
furrow, middle lobe entirely obsolete or reduced to a minute granule; third lobe much larger but less 
than the neck-furrow; neck-segment thick, strongly defined; cheeks triangular, slightly convex, a little wider 
than high; eyes rounded, their diameter less than half the length of the first lateral lobe of the glabella, 
close to the axal furrows; swrface granulated; pygidium elevated, marginal third deflected almost vertically, 
axis of ten segments, convex, two-thirds the width of the side-lobes in front, abruptly narrowed after the 
fifth segment, lateral segments thick, about eight, each divided by a fine mesial line; entire part of 
margin narrow. Average length of head nine lines, width one inch nine lines; length of pygidium nine 
lines, width one inch four lines. 

On examining the specimen figured on the plate by Mr Salter, I find that the angles are broken, but 
shew evident traces of the large spines on both sides, and another specimen from Applethwaite Common 
shews one of them distinctly, and of great size. 

Position and Locality—Common in the limestone at Llandeilo, Caermarthenshire; in the beds under 
the limestone Glyn Ceiriog, Denbighshire ; Llansantfraid; Alt yr Anker, Meifod, Montgomeryshire ; 
Applethwaite Common, W estmoreland; Coniston Water-Head, Lancashire; Tre Gil, S. of Llandeilo; 
Selottyn Road. 

Explanation of Figures.—P). 1. G. fig. 22. Cephalic shield, natural size (Mr Salter’s figure on this plate 
erroneously represents the angles as rounded—they are produced into long, flattened spines, partially broken 
off in the specimens) ; schists of Llansantfraid.—Fig. 23. Pygidium, natural size, same locality. 


Genus. CALYMENE (in a wider sense than heretofore). 


Gen. Char—Lateral angles of the head obtusely rounded, exactly bisected by the facial sutures ; 
eyes small, ‘“hiant ;” glabella narrower in front than at the base; thoracic segments thirteen. 

These trilobites differ remarkably from Phacops in the structure of their small eyes, which are seldom or 
never preserved, seeming to have been of so delicate a nature as to fall out on the animals death, leaving a 
hole in the cephalic shield where they were set, whence Dalman’s term “hiant.”. The head differs from 
Phacops in its blunt lateral angles, and the glabella being wider at base than in front, and in the course 
of the eye-line; the body differs in having thirteen instead of eleven segments. 

The two following are British subgenera ; 1, Calymene, 2, Homalonotus. 


Subgenus. CALYMENE (Brong.) 


Gen. Char.— Buckler semicircular, with a reflected anterior margin and obtusely rounded lateral angles ; 
glabella narrower in front than at base, sides marked with three maxillary furrows and tubercles on each 
side, the anterior smallest; eyes about the middle of the cheeks, reniform, prominent, strongly facetted ; 
eye-line advancing to the anterior margin, where being confluent with the marginal suture it joins that of 
the opposite side; over the eye it makes a small curve outward, defining a semicircular eyelobe, from whence 


* [ need scarcely say, that of course, both this genus and Calymene had originally eyes, like other Trilobites in 
general structure, but differing remarkably from their allies in form, or strength of cornea, 
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it extends to the lateral angles, which it bisects on each side: thoraa of thirteen rings, axis very convex, 
lateral lobes wider than the axis, bent down at their ends with large facets, each with a strong pleural 
groove angularly bent down and confluent at its end with the posterior margin; pygidiwm narrower than 
the buckler, semioval, with distinct seven, nine, or eleven joints, prominent axis, and broad. convex, lateral 
lobes, the segments of which are flat, about equal to the axal in number, and divided by a sulcus at 
their ends. 

CaLyMENE Bay.et (Larr.) Pl. 1. F. fig. 8. 


Ref—Barrande, Notice Prélim. p. 51. 


Sp. Ch.—Glabella about one-fifth longer than wide, not very prominent, front subtruncate, about half 
the width of the base, anterior lateral tubercle scarcely perceptible, two posterior pairs large, rounded ; 
neck-segment and furrow small; margin in front of the glabella flat, truncated in front, parallel with 
the posterior margin, less than half the length of the glabella; eyes small, on a level with the anterior 
and middle tubercle of the glabella; checks convex, nearly as prominent as the glabella near it, gradually 
becoming depressed and produced backwards into short spines at the lateral angles; surface covered with 
a minute unequal granulation. Length of head about six lines. 

This differs from the C. brevicapitata in the length of the glabella and the flat truncated margin in front 
of the glabella, while the shortness of this margin separates it from the C. Tristan and C. parvifrons, as well as 
the backward position of the eyes. 

Position and Locality—Common in the limestone of Golden Grove, Llandeilo; Sandy beds of Tre Gil, 
S. of Llandeilo. 

Explanation of Figures.—P\. 1. F. fig. 8. Cephalic shield, natural size, from Tre Gil (antennary punctures 
on each side near the front of the glabella) —Fig. 8a. Profile of ditto.—Fig. 84. Granulation magnified 
from flat plate in front of head of a specimen from the limestone of Golden Grove. 


CaLYMENE BLUMENBACHI (Brong.) 


Ref.—Murch. Sil. Syst. Pl. 7. f. 6. and 7. 


Sp. Ch—Body deep, compressed posteriorly, the pygidium and outer two-thirds of the pleura steeply in- 
clined ; cephalic shield minutely granulated, and with irregular small tubercles, semicircular, twice as wide as 
long, with the lateral angles obtusely rounded ; g/abella touching the narrow thickened anterior margin with 
its obtusely rounded front ; three flattened, spheroidal tubercles on each side, anterior one small; eyes small, 
on a level with the second tubercle; cheeks triangular, a little longer than wide, slightly convex ; pleure 
about one-fifth wider than the axis, the portions each side of the pleural furrow of nearly equal prominence ; 
pleural grooves angularly bent down about their middle, towards the posterior margin; the ends of the axal 
segments very slightly thickened: pygidiwm having the lateral and posterior edges nearly horizontal (in one 
plane), anterior margin one-third larger than the posterior, length more than half the width of the posterior 
margin, and less than half the width of the anterior margin; axis convex of seven segments, lateral lobe 
flattened, of five flattened ribs separated by strong furrows, each divided by a mesial sulcus, extending almost 
half-way from the margin; swrface of tail minutely and closely granulated, of head and body with small 
irregular tubercles among the granules. 

Position and Locality —V ery common in the Wenlock limestone of Dudley, Staffordshire; Llanwddyn, in 
the Berwyn Mountains; schists of Drummuck. . 


CALYMENE BREVICAPITATA (Portk.) Pl. 1. F. fig. 4, 5, 6. 


Ref. and Syn.—C. Blumenbachii (Port. not of Brong.) and O. brevicapitata id. Geol. Rep. t. 3. f. 1. 3. 


Sp. Ch.—In size and form resembling C. Blumenbachii, but the body narrower and flatter; the glabella 
triangular, the narrow rounded front little more than half the width of the base, and having a concave space 
between it and the thickened anterior margin equal to the width of this latter, the two together being nearly 
equal to half the length of the glabella, excluding the neck-segment ; checks triangular, about one-fifth longer 
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than wide, the part anterior to the eyes elevated into a gibbous, oblique, ridge running inwards and forwards 
towards the margin, the posterior half gently convex ; antennary pores large; eyes small, in the middle of the 
width of the cheeks, extending from the top of the basal to the top of the middle tubercle of the glabella ; aais 
of the body exceeding the width of the pleure: by nearly one-fifth, and having tubercles at each end nearly 
one-third of the width of the axis in length; the line of angulation of the pleural furrows, and at which the 
pleuree bend down, is about one-third the width of the pleure from the axis near the head, but gradually 
approaching the axis towards the tail ; tai/ minutely granulose, flattened, about seven or eight segmental furrows 
in the axis, and seven flat lateral ribs, separated by narrow sulci, and each divided by a fine mesial line. 

The triangular narrow-fronted glabella, with the space between it and the margin, and the strongly ridged 
cheeks in front of the eyes, distinguish the head from C. Blumenbachii; the great proportional width of the 
axis, with the very large tubercles at the ends of the segments, distinguish the body, and the flatness of the 
lateral ribs, their duplicating furrows extending to the axis, and narrow divisional sulci, distinguish the tail 
from the same. The great width of the axal, and narrowness of the lateral lobes, separate the body from 
that of the ©. tuberculosa (see the latter), while the less wide and flat anterior margin, and the width of the 
base of the glabella equalling, or a little exceeding the cheek, separate the head. I cannot think, with 
Mr Salter (Mem. Geol. Surv.) this species referrible to the C. parvula of Barrande and Beyrich, in which the 
position of the eyes is much further back (on a level with the middle of the basal lobe), the segmental furrow 
very small, and the shield as remarkably long and angulated as this is wide and obtusely rounded. It is 
possible some of the so-called varieties of the C. senaria of the American geologists may be identical with 
this species. 

Position and Locality—Abundant in the schists of Nant yr Cwm; Acton Scott, Church Stretton, 
Shropshire; Llandeilo, Caermarthenshire ; Applethwaite Common, Westmoreland; Alt yr Anker, Meifod, 
Montgomeryshire ; Mathyrafal, S. of Meifod, Montgomeryshire ; Bryn Melyn, Bala, Merionethshire; Llan- 
gynyw Rectory, Montgomeryshire. 

Explanation of Figures.—Pl. 1. F. fig. 4. Cephalie shield from the schists of Nant yr Arian (anten- 
nary punctures distinct at each side of the front of the glabella).—Fig. 5. Pygidium of ditto, from the same 
mass.—Fig. 6. Profile of head from Applethwaite Common, 


CALYMENE SUB-DIADEMATA* (M‘Coy). PI. 1. F. fig. 9, 10. 
Ref—C. diademata Barrande, Beyrich Untersuchungen, &e. t. 2. fig. 4. 

Sp. Ch.—Cephalic shield nearly twice and half wider than long; glabella broad, tumid, subcylindrical, 
front two-thirds the width of the base, very obtusely rounded, two posterior pair of lateral tubercles large, 
rounded, anterior first pair very minute; a prominent reflexed rounded margin about as thick as the neck- 
segment and rising nearly to the height of the glabella, is separated from it in front by a deep sulcus, equal 
to the thickened margin in width, the two together equal to about one-third the length of the glabella (ex- 
clusive of the neck-segment); cheeks wider than high, gibbous, particularly in front of the eyes, which are 
small, and on a level with the anterior and middle lateral tubercles ; neck-segment thick. Usual length of 
cephalic shield ten or eleven lines. 

This species differs from the Calymene brevicapitata in the greater width and obtuseness of the front of 
the glabella, the wider side-lobes of head and body, and the shorter front margin, while from C, Blumen- 
bachii it differs in the greater width of the shield, and the broad furrow and high reflexed margin in front of 
the glabella, as well as wider pleuree ; imperfect casts of the middle part of the head of the latter species 
are in some cases, however, I think, undistinguishable. 


* This fossil seemed to me perfectly identical with Beyrich’s figure of what he considered Barrande’s undoubted 
C. diademata, and I think so still, but M. Barrande assures me that these specimens are not of his species, and as his 
suggestion that they belong to C. brevicapitata, is clearly negatived by the great proportional width of the side-lobes both 
of the body and head, as well as the wider front of the glabella, I am obliged, as these sheets pass through the press, to 
propose a separate name. It is a representative of the American C. senaria of the New York Llandeilo flag, or Trenton 
limestone—differing by its greater width and the tubercular ends of the axal segments of the thorax. 
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Position and Locality Caradoc sandstone of Mulock, Dalquorhan ; schists of Pwllheli; schists of High 
Haume; limestone of Acton Scott; limestone of Leintwardine ; a small variety at Coed Sion, and Coniston 
Water, seems only to differ in size, giving the following additions :—axis narrow, the segments tubercular 
at their ends; pleuree more than twice as wide as the axis, abruptly bent downwards at about one-third 
their length from the axal lobe in front, but almost directly from their origin nearer the pygidium ; pygi- 
dium nearly vertical, as in the CO. Blumenbachi, the middle lobe with about five segments, five lateral ribs 
separated by large furrows, each divided by a small medial sulcus. 

Explanation of Figwres.—P\. 1. F. fig 9. Imperfect head, natural size, from the limestone of Leintwar- 
dine.—Fig. 9a. Profile of ditto—Fig. 10. Perfect specimen of small variety from Coniston.—Fig. 10 a. 
Profile of ditto magnified, shewing the great width of the side portions both of the head and body. 


CALYMENE PARVIFRONS (Salt. in Ap.) Pl. 1. F. fig. 7. 


Sp. Ch.—Width of the cheeks equal to the length of the cephalic shield; front three-fourths the length 
of the glabella, margin subtruncate, not reflected, tumid in the middle; glabella slightly wider than long, but 
little convex, lateral lobes prolonged very obliquely forwards and outwards, the anterior pair obsolete; neck- 
furrow small; cheeks large, tumid ; antennary punctures large ; eyes very small, their upper edges on a line 
with the upper edge of the glabella. Length of cephalic shield six lines, width one inch four lines. 

The general depression and great size of the margin in front of the glabella, and very forward position 
of the eyes, seem to distinguish this species. 

Is this the Oalymene incerta of Barrande? It is possibly a Pharostoma of Hawle and Corda, but as 
we have only the middle piece of the head, it is not certain. 

Position and Locality—Only one specimen has occurred in the Porphyry Slates of Tahirion, near 
Arennig Fawr, Merionethshire. 

Explanation of Figures—P\. 1. F. fig. 7. Cephalic shield, natural size—Fig. 7 a. Profile of ditto. 


CALYMENE TUBERCULOSA (Salt.) 
Ref—Mem. Geol. Surv. Vol. IT. t. 12. 


Sp. Char.—Cephalic shield minutely granulose, nearly semicircular, depressed, front rounded, a slightly 
reflexed margin-plate, nearly one-half the length of the glabella, in front of its anterior end; glabella as in the 
C. brevicapitata, but only two-thirds the width of the cheeks at base; eyes rather before the second glabellar 
tubercle, near the upper angle of the cheeks, which are moderately convex ; body depressed ; axis convex, narrow, 
the segments with a small rounded tubercle at each end; plewre at least one-third wider than the axis, 
flattened at their axal half, and rapidly curved downwards from thence to the extremities; knee at about 
half their length from the axis in the anterior portion, approaching the axis towards the tail portion behind ; 
the pleural suleus most prominent at the angle; pygidiwm granulose with more convex lobes, and more rounded 
posterior margin than the C. Blumenbachii; axis flattened with seven rounded segments ending in obscure 
tubercles ; five lateral ribs with strong dividing furrows becoming gradually obsolete at the margin. 

The broad margin in front of the short conical glabella, the great width and flatness of the pleuripedes in 
proportion to the axis, and the convexity of the rounded pygidium, separate all the parts of this from the 
C. Blumenbachii. The head closely resembles that of the C. brevicapitata, but is easily distinguished by the 
narrowness of the base of the glabella when compared with the posterior margin of the cheeks. 

Position and Locality —Common in the Lower Ludlow shale of Garden Quarry, Aymestry, Herefordshire ; 
Wenlock, S. Cheney Longville, Shropshire; upper Ludlow rock of High Thorns, Underbarrow. 


Subgenus. HOMALONOTUS (Kénig). 


Syn. = Trimerus + Dipleura. (Green). 


Gen. Char.—Buckler semielliptical, convex in the middle, obtusely pointed in front, lateral angles not pro- 
duced ; glabella indistinct, simple, subquadrate, with concave sides, narrower in front than behind, not reaching 
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to the front margin ; eyes small, hiant, reniform, in the midst of the cheeks, opposite about the middle of the 
glabella ; eye-/ine continuous from one side to the other, all anterior to the eyes being nearly parallel with the 
margin of the buckler, pointed in front, forming the usual small outward lobes over each eye, and from thence to 
the lateral angles or a little in front of them ; thoraa slightly arched, imperfectly trilobed, of thirteen segments ; 
axis wider than the lateral lobes, which have subtruncate ends with large distinct facets; pleural sulcus as in 
Calymene, arising from the posterior margin near the undefined axis, and at half its length abruptly bent down 
again to it; pygidium subtrigonal, pointed, with a very narrow axis or none, the lateral ribs undivided. 


HloMALONOTUS BISULCATUS (Salt. in Ap.) Pl. 1.G. fig. 24 to 31. 


Sp. Ch.—Pygidium semielliptical, edge compressed, convex anterior margin widely arched, sides nearly 
straight, converging to an obtusely rounded termination; aais gradually tapering, nearly as wide as the side 
lobes, flat, indistinctly marked, not quite reaching the margin, eleven or twelve segmental furrows, the two 
anterior stronger than the rest; sees with about seven broad flat ribs, separated by narrow sulci, the two 
anterior of which are disproportionably deep furrows, the rest very shallow; surface smooth; pygidium from 
half to one and quarter inches in length. 

The disproportionate strength of the two anterior segmental furrows of the pygidium, and the obtusely 
rounded extremities, characterize this species well. There is a small variety in which only eight or nine seg- 
ments can be counted in the axis, and the first two furrows not so strongly marked. The head supposed to 
belong to this species has the glabella oblong, one-third longer than wide, distinctly bounded by a strong 
furrow at the sides, more obscurely in front. 

Position and Locality Caradoc sandstone of Acton Scott, Church Stretton, Shropshire; Alt yr Anker, 
Meifod, Montgomeryshire; Maes Meillion, S. of Bala, Merionethshire ; Ravenstone Dale, Westmoreland ; 
Capel Garmon, Denbighshire. 

Explanation of Figures —P\. 1. G. figs. 24 and 25. Portions of cephalic shield, natural size, from near 
Pwllheli.—Fig. 26. Pygidium and part of thorax (this specimen is not in the collection).—Figs. 27 and 28. 
Pygidia natural size, from near Acton Scott.—Fig. 29. Part of small cephalic shield.—Figs. 30 and 31. 
Pygidia of supposed varieties from Ravenstone Dale. 


Homatonotus KnicutTu (AGnig). 


Ref. and Syn.—H. Knightii Konig, Icon. Fos. See. H. Ludensis and H. Knightii Murch. Sil. Syst. 
teiMenenl 3725 


Sp. Ch.—Axis of the abdomen very wide and obscurely defined ; pygidiwm ovate, convex, anterior margin 
nearly semicircular, sides converging rapidly to a smooth, simple, undivided, subtrigonal pointed truncation ; 
about nine gently curved distinct, narrow segments, separated by strong sulci, the axal and lateral portions 
appearing continuous, a slight oblique depression on each side marking the axis. Average length of the pygi- 
dium nine lines, width one inch. 

Position and Locality—Upper Ludlow rock of Tenter Fell, Kendal, Westmoreland ; schists of Mid- 


dleton Park, near Sedburgh. 


HoMALonotus RUDIS (Salt. in Ap.) Pl. 1. E. fig. 20. 


Sp. Ch.—Pygidium semielliptical, elevated, axis defined by strong furrows, gradually tapering, convex, of 
about seven or eight strong nodulous segments; sides slightly convex, sloping downwards and outwards from 
the axis, of six strongly defined, broad, nodulous ribs. Length of pygidium about one and a quarter inches. 

One of the specimens seems to shew but three great ribs on the anterior half of the axis, and may possibly 
be distinct. 

Position and Locality.—In the coarse grey schists of Capel Garmon, Denbighshire. 

Explanation of Figures.—P|. 1. E. fig. 20. Pygidium, natural size—Fig. 20 a. Portion of much 


larger ditto. 
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Genus. ASAPHUS (in a wider sense than Brong.) 


Gen. Char.—Head and tail nearly equal; eyes with a firmly fixed, thick cornea, with a smooth external 
surface ; facial suture cutting the posterior margin of the cephalic shield within the lateral angles ; thorax with 
eight to ten segments, haying large facets and distinct, wide, nearly straight pleural grooves, not reaching the 
margin ; glubella indistinctly defined in front ; pygidiwm with the segments usually indistinctly marked, the axis 
generally distinct and annulated, when traceable, always elongate conic (of the ordinary type). 

Contains among others the following subgenera, Ist, Asaphus (not British, taking the A. cornigerus as the 
type) ; 2nd, Lsotelus. 


Subgenus. ISOTELUS (Dekay). 


Gen. Char.—Large, elliptical ; buckler semielliptical, with the angles rounded, or produced backwards into 
spines; glabella indistinctly defined ; eye-/ines meeting at an acute angle at ‘the front margin, thence diverging 
backwards, slightly approximating again about the middle of their length, where the “hiant ” eyes are situated, 
and again diverging to cut the posterior margin near the angles; thorax of eight segments, axis as wide or 
wider than the lateral lobe, the ends of the pleurze rounded, with a strongly marked triangular facet and pleural 
groove; pygidium resembling the buckler in size and shape, trilobed, and generally with a broad smooth mar- 
gin; axis and lateral lobes with fine segmental furrows, or smooth. 

There seem to be two types, Ist, the Isorenus (gigas, &c.), having the angles at the head rounded, and 
no distinct segmental divisions of the pygidium ; 2nd, (Asaphus tyrannus, &e.) having the lateral cephalic angles 
produced into spines, and both the axis and lateral lobes of the pygidium distinctly defined and divided into simple 
segments. After acareful review of all the species I do not, however, feel competent to separate them ; if it should 
be found convenient to distinguish them as subgenera, the name Jsofe/us should be retained for the former, and 
the latter might be called Basilicus, as suggested by Mr Salter, in the 2nd Decade of the Geol. Survey. Basi- 
licus differs from Ogygia, which it closely resembles in shape, in the facets of the pleurze, as well as the simple 
(not duplex) furrows of the pygidium ; the glabella is more prominent than in Jsotelus proper. 


IsoTELUS AFFINIS ({M‘Coy). Pl. 1. F. fig. 3. 


Syn. and Ref—Tsot. gigas, I. planus and I. Powisii of Portk. Geol. Rep. (not of the writers he refers to) 
Pl. 6. f. 1. and t. 7. f. 2 and 3. 


Sp. Ch—Axis of the body only slightly exceeding the pleurz in width; plewre gently arched downwards 
at a very obtuse angle; from about half way between the axis and the extremity, a large pleural furrow reaches 
from the axis to about one-third of the truncated extremity of each ; pygidium flattened, semielliptical, or slightly 
trigonal, from the straightness of the sides; avis narrow, sharply defined, gently convex, reaching as far as the 
concaye space round the margin. 

In general proportion this resembles the Jsotelus gigas (Dekay), from all the varieties of which it is dis- 
tinguished when specimens of the same size are compared, by the much greater flatness or depression of all its 
parts, the long, narrow, sharply defined axal lobe of the pygidium, and the much greater length of the pleural 
groove of the pleurze (nearly double that of the J. gigas), and distance of knee from the axis, as well as their slight 
degree of deflection (being bent at nearly right angles at one-third from the axis in J. gigas). The pygidium 
differs from that of the 7. Powizsii (Murch. Sp.) by the absence of all segmental furrows on the lateral lobes, 
except the first, and by the more pointed outline and narrow margin. 

Position and Locality—Not uncommon in a schist over the iron-works at Tremadoc, Merionethshire ; 
very similar in appearance to that at Pomeroy, county Tyrone, which afforded the species to Col. Portlock. 

Explanation of Figures.—P1. 1. F. fig. 3.' Pygidium and thorax natural size, from the fine slates over 
the iron-works of Tremadoe. 
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Isoretus (Basilicus)? LATICOsTATUS (Green Sp.) Pl.1.E. fig. 18. 


Ref. and Syn.—Asaphus laticostatus Green, Monog. cast 13. = Ogygia? radiata Salt. Ap. Ray ed. of 
Burmeister, p. 125. 


Sp. Ch.—Obtusely oval ; cephalic shield obtusely rounded about three times wider than long ; thorax (indis- 
tinctly seen) shorter than the head, of eight very slender segments; axis rather less than two-thirds the width 
of the pleurze, which are nearly straight, slightly bent downwards and, backwards at the tip; pygidiwm nearly 
semicircular, length rather more than half the width, and about one-third longer than the thorax; avis flattened, 
undefined at the end, the axal furrows converging most at about the ninth furrow, and then slightly diverging, 
of ten distinct and about four very faint terminal segments, sides gently convex, of nine broad, convex, simple 
ridges, ending in a wide, flattened, simple margin. Length of pygidium from nine lines to two inches. 

The pygidium of this species strongly resembles (as Green remarks) the A. Hawsmanni of Brongniart, but 
has much fewer segments: our large specimen from Maen Goran exactly agrees in size and all characters with 
Green’s cast; the small perfect specimen has much the habit of Bronteus. Mr Salter probably overlooked 
Green’s species when he proposed it as new, and his reference of it to Ogygia is negatived by the simple (not 
duplex) lateral ribs of the pygidium. 

“This is the species referred to in Prof. Sedgwick’s papers as O. Buchi, from the Bala limestone.”—Salter 
in letter referring to our fig. 18. 

Position and Locality —Limestone of Rhiwlas, Bala Lake, Merionethshire; schists of Maen Goran, 
Llangollen ; Black shale, near Builth, Radnorshire (in a newly-opened trial-pit for coal.) 

Explanation of Figures.—P). 1. B. fig. 18. Small nearly perfect specimen, natural size, from Rhiwlas.—Fig. 
18a. A very large pygidium, natural size, from Maen Goran. 


Isoretus (Basilicus) Powis (Murch.) 


Ref. and Syn.—Asaphus Powisi Murchison, Sil. Syst. t. 23. f. 9. =A. elevatus Salter in Ray ed. of Burmeister, 
p. 125. 


Sp. Ch.—Axis of the pygidium as long as the thorax, width slightly less than twice the length, nearly 
semicircular, with the sides slightly straightened; axis rapidly tapering two-thirds the width of the side at the 
anterior margin, less than half that width at the middle, segmental furrows almost obsolete, except the first one ; 
lateral lobes with about eight broad, simple radiating furrows, the radiated portion gently convex, surrounded 
by a flattened, less steeply inclined margin of equal width all round (about one-third the anterior margin); this 
is only crossed by the first or strong articular furrow; axis of the thoracic segments nearly one-third wider 
than the pleurze, gently convex in the middle, abruptly flattened towards the two ends (so as to form, when 
connected, a narrow flattened band on each side of the middle portion), middle portion corresponding in width 
to the anterior end of the pygidial axis; plewrw each with a very strong facet, and wide diagonal pleural furrow, 
truncated at the end. Average length of pygidium one inch nine lines. 

The head supposed to belong to this species has the portion within the eye-line flattened, truncate in front, 
sides nearly straight, diverging slightly to the eyes, from whence on each side it turns abruptly outwards, parallel 
with the posterior margin, then gently arching nearly to the lateral angles; a sharp segmental furrow a little 
in advance of the straight posterior margin; two slightly converging, shallow axal furrows extend from the 
posterior margin towards the front, obscurely defining an oblong glabella. 

The specimens I have examined of the body and pygidium of the Asaphus elevatus (Salter) only differ in 
a slight lateral compression (I should think mechanical); but, as far as I can see, there is no real difference of 
proportion, or any other character, if a slight allowance of this kind be made. 

Position and Locality. —Llanwddyn in the Berwyns (in limestone) Bryn Eithin, Penmachno, 8. of 
Mathyrafal, Montgomeryshire ; Ravenstone Dale, Westmoreland; Pen Cerrig, two miles N. of Builth, Rad- 
norshire; Alt yr Anker, Meifod, Montgomeryshire. 
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IsoTELUS (Basilicus) TYRANNUS (Murch. Sp.) 
Ref. and Syn.—Asaphus tyrannus Murch. Sil. Syst. t. 25. f. 1. 


Sp. Ch.—Cephalic shield semicircular, about twice as wide as long, length equalling the thoracic and 
three first pygidial segments; glabella obscurely pyriform, convex, not reaching the front margin, with an 
obscure tubercle on the neck and an oval swelling on each side between the neck and the eye-lobe; eyes with 
very minute lenses, narrow, crescent-shaped ; ¢horaa, axal as wide as the lateral lobes ; pygidiwm elevated, one- 
third longer than the head, obtusely triangular, one-fifth wider than long, axis less than half the width of the 
lateral lobes, moderately convex, of about fifteen distinct and many minute segments, sides with about thirteen 
strong, equal, rounded ribs reaching about two-thirds to the margin, the upper ones reaching nearest to the 
margin, and nearly at right-angles to the axis, becoming gradually more oblique, and reaching a shorter way as 
they approach the extremity, leaving a steep, concave, smooth margin, one-third the width of the pleurz all 
round. Average length of pygidium two to three inches. 

Position and Locality—Llandeilo, Caermarthenshire; Craig y Glyn, near Llanarmon Fach, E. of the 
Berwyns; Rhiwlas, N. of Bala Lake, Merionethshire; Goldengrove, Llandeilo; Nant yr Arian; Tre Gil, S. 
of Llandeilo. 


Genus. ILLAZNUS (Dal.) 


Gen. Char.—Cephalic and caudal shields forming two nearly equal and similar portions of hemispheroids, 
the articular margin of each being truncated, the base of the glabella and caudal axis only indicated in the 
respective shields by two short axal sulci; nine or ten body-segments, destitute of pleural grooves, and 
with long, very narrow, nearly obsolete facets. yes and eye-line nearly as in Asaphus. 

There are three British subgenera:—lst J7/aenus, having ten body-rings and the lateral cephalic angles 
rounded. 2nd Bumastus (Murch.), differing only in having no trilobation of the body. 38rd Dysplanus 
(Burm.), having the lateral cephalic angles produced backwards into spines, and only nine body-rings, 
otherwise like Z//cenus. 


Subgenus. TiumNus (Dal.) restricted. 


Gen. Char.—Body subcylindrical, with equal rounded ends ; cephalic shield subhemispherical; glabella only 
defined by two short, parallel, unconnected longitudinal furrows at the posterior margin; eyes smooth, small, 
semicircular, placed very far apart on the sides of the head; eye-ines subparallel, longitudinal, cutting the 
posterior margin near the middle of the cheeks, forming the small eye-lobe over the eye and extending 
thence to two widely-distant points of the anterior margin, where they are connected by a transverse 
suture; thorax three-lobed, of ten equal segments; pygidiwm resembling the buckler in size and shape; 
axis only indicated at the anterior margin by two short parallel unconnected furrows. 


Intanus Davisu (Sa/t.) Pl. 1. G. fig. 36. 
Ref.—Mem. Geol. Sury. Dec. 2. t. 2. 


Sp. Ch—Head, thorax, and pygidium, of nearly equal length, gibbous; cephalic shield semioval, length 
rather more than two-thirds the width, very gibbous, the front nearly vertical; axal furrows sigmoid, half 
the length of the head, slightly nearer in front than at base; the included space about one-fourth wider 
than the cheeks; eyes rather more than their own length in advance of the posterior margin, and half- 
way between the axal furrows and the margin; thoracic segments with the axal and lateral portions of 
about equal width, deflexion from the knee close to the axis in the anterior segments, gradually removing 
to one third of the width in the posterior ones; pygidiwm semioval, length two-thirds the width, moderately 
convex, the outer third of the circumference rather abruptly sloping to the margin, axal furrows barely 
indenting the margin. Surface smooth. Average length of head nine lines. 

22 


“= 


172 BRITISH PALAZOZOIC FOSSILS. [CrusTacra. 


On comparison with Swedish specimens of the J. crassicauda of Dalman, I find the present species 
differs in the greater length of the head in proportion to its width; the cheeks also of I. crassicauda are 
wider than the glabella, while they are much less wide in the present species; the caudal shield is also 
considerably wider in proportion to the length in the Gothland trilobite, and the axal lobe of the thorax 
is one-fourth wider than the pleurze. 

Position and Locality—Abundant in the calcareous schists of Rhiwlas, N. of Bala Lake, Merioneth- 
shire; Llwyn y Ci, N. W. of Bala Lake, Merionethshire; Llanwddyn, E. of the Berwyn Mountains; Pont 
y Glyn, Diffwys, W. of Corwen. 

Explanation of Figures.—P1. 1. G. fig. 86. Perfect specimen, natural size, from Rhiwlas (the example 
figured belongs to the cabinet of Mr Davis.) 


ILLzanus Latus (Af°Coy). Pl. 1.E. fig. 17. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. 1V. 

Sp. Ch.— Cephalic shield more than twice as wide as long, moderately gibbous towards the base, but 
about half of the front arched over to a vertical position (or at right angles to the basal portion or plane 
of the body); axal furrows considerably less than half the length of the head, width of the included space 
or glabella equal to two-thirds the length of the head; eyes small, near the lateral angles, their own length 
in front of the posterior margin, two-thirds the width of the glabella distant from the axal furrows. Length 
of head ten lines, width one inch nine lines. 

This is only likely to be confounded with the J. crassicauda (Dal.), from Gothland specimens of which 
it differs by the greater width of the head and less depth of the deflected front, and most remarkably, by 
the very small size of the cheeks, resulting from the eyes being removed almost to the lateral angles—in 
the J. crassicauda they are only half the width of the glabella distant from the axal furrow, and the portions 
of the cheeks from the eyes to the lateral angles is nearly one-third more than from the eye to the axal- 
furrows, while in the present species the cheek beyond the eye is little more than half the width of from 
them to the side of the glabella. Heads of the Dysplanus centrotus (Dal. Sp. =1. Bowmani Salt.) differ in 
their much greater proportionate length. 

Position and Locality—In the limestone of Wrae Quarry, Upper Tweed, near Broughton, S. W. of 
Peebles. A young specimen of the head, possibly of this species, little more than one line long, and with 
a front not quite so much deflected, and the glabella slightly longer and narrower, has occurred in the 
schistose ‘‘ Chazy limestone” of Knockdollian, three miles from Ballintrae. 

Explanation of Figures.—P\. 1. E. fig. 17. Head, natural size, from the limestone of Wrae Quarry. 
—Fig. 17 a. Profile of ditto. 


Ittainus Rosenperet (Kich.) Pl. 1. G. fig. 83 to 35. 


Ref. and Syn.—Cryptonymus id. Kichwald per Ingriam, &e. t. 3. f. 3.=Lllenus Murchisoni Salter, 
Mem. Geol. Surv. 


Sp. Ch.—Cephalic shield semielliptical, front narrow, much inflated, and curved inwards towards the 
margin ; axal furrows slightly sigmoidal, about half the length of the unbent part of the head, rather nearer 
to each other in front than at base, width of the enclosed space equal to the length of the furrows; eyes 
scarcely their own length from the posterior margin, and about half the width of the glabella from the axal 
furrows: thorax about as long as the unbent portion of the head, of ten very broad flat segments; axis twice 
the width of the pleuree, which are square at their extremities, abruptly deflected at right angles from the 
knee, which is tumid, close to the axis in front, and about one-fourth the width of the pleurce from it towards the 
tail; the anterior pleurze are directed backwards, tie posterior ones a little forwards, and the middle ones are 
slightly narrowed at the ends and extend at right angles to the axis; pygidiwm larger than the head, semi- 
elliptical, its length slightly exceeding the width, moderately convex, most so in the middle, axal furrows 
short, obtuse, parallel: entire surface, in some states of preservation, marked with minute flexuous striz 
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and puncta, and the extremities of the pleuree with elevated striz parallel to their anterior margin. Average 
length of head one and a half inches. 

The width (about one and a half lines) and flatness of the segments, and the narrow, inflated and much- 
inflected front, distinguish this species. 

Position and Locality. — Abundant in the Coniston limestone at Coniston Water-Head, Lancashire ; 
Coniston limestone of Sunny Brow, near Coniston; Blain y Cwm, W. of Nantyre, Glyn Ceiriog. 

Explanation of Figures.—P\. T. G. fig. 33. Part of cephalic shield, natural size, from Coniston. Fig. 34 
thorax, and fig. 35 pygidium, same locality. 


DysPLANuUS CENTROTUS (Dal. Sp.) PI. 1.E. fig. 19. 
Ref. and Syn.—IMlenus centrotus Dal. and Portlock. Geol. Rep. Pl. x. f. 3 to 6. 
= Illenus Bowmani (Salt.) Mem. Geol. Sury. Vol. II. t. 8. fig. 1, 2. 


Sp. Ch.—Thorax little more than half the length of the head, of nine short weak segments, axal 
portion about equal to the pleurze, which are abruptly bent downwards and backwards at rather less than 
half their width from the axis; cephalic shield slightly longer than the pygidium, about one-third wider 
than long, moderately convex, axal furrows one-third the length of the head, slightly arched, the enclosed space 
one-third wider than the cheeks ; eyes small, their own length in advance of the posterior margin of the head, 
and nearer to the external margin than to the glabella; pygidiwm one-sixth wider than long, gently convex 
at the anterior portion, becoming more depressed towards the margin, axal furrows barely forming a short 
rounded sinus on each side; average length of head one inch three lines. 

I see no grounds for Mr Salter’s opinion (Mem. Geol. Sury.), that the present fossil had not the lateral 
angles of the cephalic shield prolonged, and consequently differed from the J. centrotus (Dal.) All the Eng- 
lish and Irish specimens recorded, or which I have seen, have this part broken; and when we consider that in 
all other respects the species are identical, I think Col Portlock is correct in uniting them; the more so, 
as in the foreign perfect examples rounded angles to the buckler are only found in those species having ten 
joints to the thorax, while the JZ. centrotus forms the type of the genus Dysplanus from having but nine segments, 
like the example before us, and the cephalic angles prolonged. The very circumstance of the angles being 
broken off seems rather to indicate their having been prolonged, the projecting portion acting as a lever, while 
if they were xatwrally rounded they would probably present the rounded angle entire, like that of the pygidium. 
The greater length of the pygidium in proportion to its width distinguishes it from that of the J. crassi- 
cauda. 

Position and Locality —vVery common in the limestone of Llanwddyn in the Berwyn mountains ; rare, 
of large size in the Coniston limestone of Llandeilo, Caermarthenshire. 

Explanation of Figures.—P1.1. EK. fig. 19, Entire specimen, natural size.—Fig. 19 a. Head, natural size, 
of a rolled-up specimen. 


Genus. FORBESIA (A/'°Coy). 
Ref.—M Coy, Synop. Sil. Foss. Irel. 

Gen. Char.—Head semielliptical, with distinctly defined glabella ; eyes finely reticulated ; eye-Jines nearly 
parallel, cutting the middle of the posterior margin; body-rings ten, facets large, pleural furrow slightly 
oblique, not reaching the margin; pygidium smaller than the head, with duplicate lateral furrows, and a 
distinct conical articulate axis. 

Two Subgenera: Ist, Morbesia; 2nd, Proetus. 


Subgenus. FORBESIA (M*Coy). 
Ref. and Syn.—Monia (Burmeister). Ray 2nd Ed. Organ. of Trilobites. 


Gen. Char.— Cephalic shield semielliptical, the lateral angles produced backwards into long spines; glabella 
oblong, contracted in the middle, with three small transverse segmental furrows on each side, the basal 
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one largest and curved downwards; neck-fwrrow terminating in a large oblique tubercle at each end; eye- 
line nearly vertical, cutting the anterior and posterior margins in a line with the eyes, which are lunate and 
smooth; thoraz of ten joints, pleurze with distinct facets and obtuse ends, pleural furrow slightly oblique ; 
pygidium semielliptical, with a smooth margin, both the axis and side lobes with distinct segmental furrows, 
the latter duplicate at their ends. 

This genus differs from Proetus in the lateral angles of the buckler being produced into long spines, 
in the lateral segmental furrows to the glabella, the large oblique tubercles terminating the neck-furrow, 
and the distinct segmental furrows of the lateral lobes of the pygidium. 

Subsequently to the publication of this genus under the above name, in my Synopsis of the Silurian 
Fossils of Ireland, Burmeister, in the second edition of his work on Trilobites, p. 100, characterised it similarly, 
and pointed out particularly its distinctions from Proetus. 


ForBESIA LATIFRONS (J/‘Coy). 


Ref —MCoy, Sil. Foss. Irel. t. 4. f. 11. Mem. Geol. Sury. Vol. II. Pt. 1. t. 6. fig. 1. 


Sp. Ch.—Ovate; head and thorax of equal length; pygidium as long as six segments of the thorax ; 
cephalic shield nearly semicircular; spinose angles reaching to the sixth thoracic segment; glabella wider 
at base than in front, not reaching the anterior margin; /Jimb thick, tumid; articular margin and neck- 
segment also thickened, the extremities of the latter forming very large tubercles; eye-lines cutting the 
anterior and posterior margins nearly in a line with the outer edge of the eye, inclining outwards and 
forwards from the eye-lobe in front, running parallel to the axis behind, till it reaches the articular 
margin, which it cuts obliquely outwards nearly in the middle; eyes large, very close to the glabella; axis 
of body about as wide as the pleuree, the segments strongly tubercular at the ends; pygidium semicircular, 
nearly twice as wide as long, with a broad smooth margin; azis conical, not reaching the margin of 
seven narrow ridges; side lobes with fine broad, obscurely-defined ribs, each with a faint duplicating furrow. 
Length ten lines; length of head four lines, width of head seven lines, 

Position and Locality—Very abundant in the Upper Ludlow rock of Underbarrow, Kendal. 


Forpesia Stoxesti (AZurch. Sp.) 
Ref. and Syn—Asaphus Stokesii Murch. Sil. Syst. t. 14. f. 6. 


Sp. Ch.—Ovate; head semielliptical, the angles reaching as far as the pygidium, length of the middle 
portion equal to half the width; ¢horaz as long as the head, axis only as wide as the pleure in front, 
and considerably less wide behind, knee at about one-third the width from the axis (a little more in front, 
a little less behind), ends of the axal segments not distinctly tubercular; pygidiwm semielliptical, with a 
broad tumid margin and six wider flattened ribs on each side, each divided by a fine mesial impressed 
line. Length five and half lines, width of head three and half lines. 

This species differs from the F’. Jatifrons (M*Coy), by the much greater size of the lateral cephalic 
angles, by the longer and narrower head, the narrower axis, and want of the distinct tubercles to the ends of the 
axal segments. 

Position and Locality—Wenlock limestone of Ledbury, Herefordshire. 


2nd Tribe. POZCILOPODA. 


In this tribe the feet are constructed on two different types, the thoracic ones (six pairs) being strong, 
cerustaceous, didactyle, and ambulatory; but the abdominal ones forming transverse, membraneous leaflets 
subservient to respiration. In the recent type, the mouth is without jaws, but the bases of the feet which 
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surround it are toothed and shaped so as to serve for mastication. The head and thorax are confounded 
under one semicircular shield-like carapace. 

There seem to be only two families: Ist, Limulide, having the abdominal segments anchylosed into 
a shield (Limulus, §c.) 2nd, Eurypteride, with the abdominal segments distinct, simple (Hurypterus, 


Pterygotus, Bellinurus, &c.) 
Genus. EURYPTERUS (/Harlan.) 


Gen. Char.—Body crustaceous, elongate, ovate, very convex, attenuated posteriorly; cephalo-thorax 
covered by a small, semiorbicular or rotundato-quadrate shield, truncate behind, margin obscurely depressed, 
often with a faint V-shaped, re-entering angle in front; two large reniform eyes, one on each side of the 
middle of the cephalic shield; at least three pairs of large, unequal, crustacean, didactyle, thoracic legs ; 
abdomen semicylindrical, of thirteen distinct, transversely arched segments, gradually narrowing towards the 
terminal one, which forms a short spine, serrated on the sides as in Limulus. 

I have little doubt, from the figure, and description of Conrad and Rémer (see the paper on the 
American species in Dunker and Von Meyer, “ Beitrdge zur Naturgeschicte der Vorwelt,” &c.), that the 
present genus is closely allied to Limulus; we might therefore expect that the thorax would bear crustacean 
prehensile feet, but each joint of the abdomen a pair of membraneous gill-feet. 


EURYPTERUS CEPHALASPIS (Salt. Sp.*) Pl. 1. E. fig. 21. 
Ref. and Syn.—Homalonotus cephalaspis Salt., in Appendix to Ray ed. of Burmeister, p. 125. 


Sp. Ch.—Cephalic shield semielliptical, length one inch, width one inch three lines, strongly and evenly 
convex, the anterior and lateral arched margins with a narrow, flattened, horizontal rim, all in one plane, 
with the edge deflected; posterior margin simple, truncate, elevated by the general convexity; cyes hiant, 
obscurely reniform, about three lines long, four lines apart, and their own length within the front margin ; 
a very obscure indication of a mesial ridge branching at an acute angle from between the eyes towards 
the front; surface obscure. 

This is about double the linear measurement of the head of the Z. tetragonophthalmus of Fisher 
(Bull. de la Soc. Imper. des Natur. de Moscou. Vol. for 1839). 

Position and Locality Rare in the hard green micaceous quartzite of Kirkby Moor, Kendal, West- 


moreland. 
Explanation of Figure—PI. 1. E. fig. 21. Head, natural size. 


PTERYGOTUS LEPTO-DACTYLUS (M‘Coy). Pl. 1. E. fig. 7. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Sp. Ch.—Scale-like sculpturing of the surface very irregular, but of two principal very unequal sizes, 
the larger about six times the size of the smaller and more numerous size, averaging rather less than one 
line in diameter ; large pincers having the hand about five lines wide, the penultimate or immoveable finger 
compressed, about two inches ten lines long, and two lines wide at base, gradually tapering to less than 
a line towards its obtuse point, nearly straight, with a scarcely perceptible inward curvature; sides divided 
into ridges by three or four longitudinal furrows, thicker towards the back, inner edges of both fingers 
destitute of teeth or tubercles; moveable finger similar to the immoveable one, but rather smaller, 


* Mr Salter, on becoming aware of my referring his species to Zurypterus, instead of to the trilobites, now adopts 
the same view. 
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The semicircular scale-like ridges of the carapace are rather irregular in size, but the larger entirely 
covered by the smaller, otherwise resembling the fragment in Sir R. Murchison’s Sil. Syst. from the Upper 
Ludlow, and named Pterygotus problematicus by Agassiz. The pincers are very remarkable; instead of being 
excessively thick and strong and armed on the inner edges with powerful teeth, as in the Pterygotus Anglicus, 
they are perfectly unarmed, and so long and slender as possibly to indicate a separate genus, which might 
be named Leptocheles (derris, tenuis, and yn}, forceps). It strikes me forcibly (judging from the figures) that 
the Onchus Murchisoni (Ag.), figured in the same work and from the same bed as the P. problematicus, 
is not an Ichthyodorulite, but the long fingers of the chelz of this crustacean, the size, form, and sculpturing, 
agreeing very nearly. In the same bed as the long chele and fragments of carapace here described, were 
found one moveable finger, and one perfect claw with both fingers im sitw of a much shorter form, the hand 
about three lines wide, the penultimate immoveable finger about one inch long and rapidly tapering from 
two and half lines wide at the base to the tip; it is longitudinally sutcated like the one above described: 
the last joint or moveable finger is very different, being perfectly flat, triangular, seven lines long, one and 
half lines wide at base, and tapering rapidly to a point, the inner edge being straight and simple, the outer 
edge slightly convex. The hands of both kinds of chel are similarly sculptured with fine sharp, short, 
irregular, longitudinal, curved plice, It seems probable therefore that more than one pair of feet were 
didactyle. 

Position and Locality—In the fine olive-schists, Leintwardine. 

Explanation of Figures.—P\. 1. E. fig. 7. The long penultimate or immoyeable Onchus-like finger of 
one of the didactyle pincers, with a portion of the peculiarly sculptured crustaceous hand connected with 
its base, natural size; from Leintwardine—Fig. 7a. The terminal or moyeable finger of probably the 
same pincer, seen from the opposite side, also shewing trace of the peculiar sculpturing of the hand near its 
expanded articular base; same locality—Fig. 76. Portion of the sculpturing of the hand of fig. 7 mag- 
nified three diameters.—Fig. 7c. A shorter didactyle claw, or pincer, with both fingers im situ belonging 
to a different pair from fig. 7, having a portion of the crustaceous hand and carpus attached, with traces 
of sculpturing resembling that of fig. 7 in character; same locality—Fig. 7d. A detached terminal joint 
(or the moveable finger) of a pincer identical with that of 7¢; same locality. 
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Sect. V.—ARTICULATA OF MIDDLE PALAZOZOIC (DEVONIAN) ROCKS. 


Sub-kingdom. ARTICULATA. See page 127. 
Class. CRUSTACEA. See page 133. 


Tribe. PHYLLOPODA. See page 134. 


Family. TRILOBITIDA. See page 138. 
Genus. PORTLOCKIA (MCoy). See page 162. 


PoRTLOCKIA GRANULATA (Miinst. sp.) 
Syn. and Ref.—Calymene id. Miinster, Beitrage, t. 5. f. 3. Phill. Pal. Foss, f. 248. 


Sp. Ch.—Cephalic shield semicircular, the sides much bent downwards; glabella large, tumid, widely 
pyriform or subdeltoid, slightly pointed in front, greatest width usually exceeding its length including the 
neck-segment, sides rapidly converging to the base, which is scarcely half the width of the front; two 
deep punctures at each end of the deep neck-furrow, (but no trace on inner or outer surfaces of anterior 
segmental furrows); checks of moderate size, with a strong border overhung by the glabella in front; 
eyes very large, reniform, of about thirty-seven coarse lenses (five in one line); swxface of cheeks and 
glabella covered with small, irregular granules, smaller than the lenses of the eyes but not so close (four 
in one line); length three lines, width in a direct line six lines; pygidiwm semicircular, averaging two 
lines long and four lines wide, with a flattened margin half a line wide; mesial lobe narrow, prominent, of 
nine or ten obscurely tuberculated rings, lateral lobes with about eight strong ribs each divided by a fine 
pleural furrow. 

The smaller size of the granulation easily separates this from the P. /atifrons; and the absence on the 
casts of the fine anterior segmental furrows separates it from the Silurian P. Stokes’, as well as the more 
pointed front of the glabella, and fewer lenses to the eye from the encroachment of the larger eye-lobe. 
In the Silurian species the eye-lenses are about fifty, and seven occupy the space of one line. 

Position and Locality—Very abundant in the soft decomposing schists of Petherwin, Cornwall. 


PORTLOCKIA LATIFRONS (Bronn sp.) 
Ref. and Syn.— Culymene latifrons (Bronn) Leth. Geog. t. 9. f. 4.= Calymene Latreillii (Stein.) Phill. Pal. 
Foss. t. 56. f. 249, and ©. accipitrina Phill. (name only) Pal. Foss. bottom of p. 128. 
Sp. Ch.—Cephalic shield semicircular, sides much deflected, lateral angles obtusely rounded ; glabella 
tumid, depressed, pyriform, or obscurely angulated in front, width equal to its length including the strong 
Aa 
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neck-furrow, covered with close, coarse, obtuse tubercles (about two in the space of one line); cheeks small 
without tubercles, with a broad thickened border, which is not seen in front of the glabella; eyes very 
large, close to the glabella, of about fifty lenses (three in one line). Length of head (small specimen) 
six ‘lines, width from centre of neck-segment to one lateral angle seven lines, width measured in a line 
from one lateral angle to the other ten lines. 

This is one of the largest species of Portlockia, and is easily recognised by the large size of the 
tuberculation of the glabella as compared with the size of the lenses of the eyes; the lateral lobes seem 
nearly smooth. 

Position and Locality.—In the Devonian sandy schists of Croyde. 


Genus. TRIMEROCEPHALUS (J/°Coy). 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. 1V. 


Gen. Char.—FElongate ovate; cephalic shield semicircular, with the lateral angles obtusely rounded ; 
glabella very broad, gently convex, widely rounded and touching the margin in front; sides straight, 
converging to the narrow base; neck-furrow strong, one fine directly transverse segmental furrow 
a little above it across the base of the glabella; check smaller than the glabella, triangular; evenly convex, 
without eyes or facial sutures; dimb almost wanting in front of the glabella, forming a narrow margin to 
the cheeks, and being rounded at the lateral angles forms the thick posterior margin of the shield and 
neck-segment; thorax of eleven joints, lateral lobes wider than the axis, bent down at the margin; each 
of the axal segments with a strong tubercle at each end; plewre of equal width throughout, blunt at their 
ends, which are bent downwards and a little backwards, each marked along the middle by a pleural groove, 
angularly bent backwards about the middle, but not reaching the margin; trigonal facets small, narrow ; 
pygidium small, obtusely rounded, entire, axal lobe distinctly rounded with about four or five segmental furrows; 
lateral lobes with about five flattened segments each divided by a furrow. 

This genus has been confounded by Count Miinster, in his ‘ Beitrage zur Petrefactenkunde, for 1842 
(only knowing the head), with Zrinuclews, from which the structure of the body and tail, as well as the 
absence of the punctured border of the head, remove it very far; and it has been referred by Prof. Phillips 
(Paleozoic Fossils) to Calymene, from which the form of its cephalic shield and glabella, want of eyes 
and facial suture, and the different number of the body segments, will, I think, sufficiently distinguish it. 

I only know the genus in the Devonian rocks, the type being the Trinucleus levis of Miinster (Calymene 
levis, Miinst. of Phill. Pal. Foss. but not of Miinster, whose Calymene levis is a true Portlockia, M*Coy), 
It is perhaps most allied to Elipsocephalus of Zenker, which has however twelve body-rings, eyes at the 
sides of the cheeks, a glabella pointed in front, and a little pygidium without segmental furrows. 


TRIMEROCEPHALUS L@VIS (Miinst. sp.) 


Ref. and Syn.—Trinucleus levis Munster, Beitrage zur Pet. Heft. 5. t. 10. fig. 6. = Calymene id. Phill. 
Pal. Foss. t. 55. f. 250. (not Must.) 


Sp. Ch.—Head smooth, averaging six lines long, and nearly one inch wide; glabella subrhomboidal, 
slightly convex, smooth, seven lines wide in front, three lines wide at base; cheeks small, spherical triangles 
slightly convex, their length and width about equal; limb about one line wide, at the rounded cephalic 
angles, becoming very narrow in front of the glabella ; neck-segment broad, a very narrow segmental ridge 
in front of it; width of axal lobe of thorax three lines ; pygidium, length three lines, width eight lines, 
rounded, lateral segments, divided by a fine pleural groove nearly from their origin. 

Position and Locality—vVery common in the purple Devonian slate, near Newton Bushel. 
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Genus. BRONTEUS (Gold.) 


Gen. Char.—Oval, flat; Cephalic shield, outline unknown; glabella depressed ovate, widest in front, 
three segmental furrows the most anterior farthest apart; eye-line as in Asaphus, proceeding upwards from 
the middle of each side of the posterior margin, with a short sigmoidal curve to the eye-lobe, and thence 
curving inwards and forwards to the front; thoraw of ten segments, the axal lobe equalling the lateral 
lobes in width; lateral lobes flat without facets, bent backwards at the tip, no pleural groove ; pygidium 
semiorbicular, with a flattened entire margin, axal lobe very short of one joint, but the axal sulci pro- 
longed towards the margin, but not joined at their extremities, lateral folds broad, not reaching the margin. 

This genus by the number of body-rings &c. forms the passage to the Asaphide; still in its flat pleure, and 
want of facets and contractile power, it clearly belongs to the present group though aberrant in its characters 
towards the Asaphinw. 

BRONTEUS ALUTACEUS (G‘d/d.) 
Syn. and Ref—Leonhard and Bronn’s Jahrb, 1843, t. 6. f. 1. (Bronteus flabellifer Gold. Phill. Pal. 
Foss. t. 57. f. 254. not of Gold.) 

Sp. Ch.—Pygidium semi-elliptical, anterior margin on each side convex; length (of small specimen) 
ten lines, width one inch two lines; axal lobe tumid, triangular, of two joints, the anterior very narrow, 
ring-shaped, length of both together two lines, width three and half lines; margin radiated with fifteen 
broad, depressed ribs, separated by narrow sulci, which vanish before reaching the edge; surface with 
obtuse granules, about their diameter apart, about three in the space of one line; general surface gently 
convex in the middle portion, becoming gradually concave towards the margin, which is flattened or 
slightly elevated. 

I have only seen the tail, which is often one and half inch long. The granulation is sometimes very 
obseure, at others very distinct. 

Position and Locality—Common in the Devonian limestone of Newton Bushel. 
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Srot. VI—ARTICULATA OF UPPER PALASOZOIC ROCKS (Carboniferous and Permian). 


Sub-kingdom. ARTICULATA. See page 127. 
Class) ANNULATA. See page 127. 


Order. Tusicota. See page 131. 
Tribe. AMPHITRITA. See page 132. 
Genus. SERPULITES. See page 132. 


SERPULITES CARBONARIUS (J/°Coy). 


Reef —M°Coy, Synop. Carb. Foss. Ireland, t. 23. f. 32. 
Sp. Ch.—Tubes small, averaging one and half to three lines in width, thin, shelly, very glossy, lateral 
thickened ridges strong ; length unknown (upwards of five inches). 
This species is intermediate between the S. longissimus (Sow.), and the S. membranaceus (M*Coy), in 
the texture of its tube, being more delicate than the former and more shelly than the latter; it is, however, 


greatly inferior to either of them in size. 
Position and Locality—Not uncommon in the black limestone beds of Derbyshire; the original Irish 


locality was the Calp of Manor Hamilton. 


Class. CRUSTACEA. See page 133. 


Order. Enromostraca. See page 134. 
Tribe. PHYLLOPODA. See page 134. 
Family. APODIAD. See page 134. 

Genus. Dituyrocaris (Scoul. MSS.) 


Gen. Char.—Carapace semioval, the two sides meeting along the middle at a very obtuse angle ; anterior 
énd rounded, often with an obscure notch in front; posterior end subtruncate, with the lateral angles pro- 
duced backwards into short, flat, angular spines; surface faintly marked with irregular imbricating strive, 
the margins being usually thickened and corrugated, and with three well-marked longitudinal ridges, one in 
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the middle extending the entire length, and one on each side not reaching the front margin; within, and 
anterior to the ends of these latter, are two small, obliquely longitudinal sigmoid ridges, extending inwards 
and forwards towards the mesial ridge ; posterior part of body naked, tail terminating in three large, strong, 
equal triangular spines, the middle one bayonet-shaped, with a triangular section, the lateral ones flattened. 

I have not as yet detected any trace of eyes in this genus, which seems closely allied to Apus. 

I have examined four species from the carboniferous rocks of Ireland, but the only British example I 
have seen is a specimen in the collection from the black carboniferous limestone of Derbyshire, indistinctly 
preserved, but most probably the tripartite tail of a new species, allied to D. Colei (Port.) “ Geol. Rep.” t. 12, 
and to the D. Scouleri (M°Coy), figured in my “Synopsis of the Carb. Foss. of Ireland,” t. 23. f. 2, from 
the black shales of Aughnaclough, Clogher. In this species the central, angularly-ridged spine is about ten 
lines long; the two lateral spines about one inch five lines long, coarsely suleated longitudinally by only three 
or four strong ridges :—this great excess of the length of the lateral over the medial spine seems to characterise 
the species very well, and I would provisionally call it Dithyrocaris lateralis (M°Coy) ; when imperfect, the 
coarseness of the few large sulci of the lateral spines easily distinguishes those parts from the two figured 
species alluded to. 


Family. TRILOBITAD. See page 138. 
Subfamily. ASAPHINA. See page 159. 
2nd Subgenus. GRIFFITHIDES (Porth) 


Gen. Char.—Elongate, oval, buckler semielliptical with produced lateral angles; glabella without seg- 
mental furrows, gibbous, pyriform, contracted to a narrow neck posteriorly, from whence a small gibbosity 
extends on each side obliquely upwards and outwards, forming a nucleus to the eyes, which are small reni- 
form, covered by a thick smooth cornea; thoraw of nine segments with distinct facets; pygidium semioval, 
both the axis and lateral lobes with distinct segmental furrows (duplicate in the latter) and entire margin. 

Distinguished from the Silurian genus Asaphus by having one more segment to the thorax, and distinct, 
duplex, segmental furrows to the lateral lobes of the tail. 

The strongly contracted base of the pyriform glabella, absence of glabellar segmental furrows, and the 
thickness of the outer cornea of the eye obscuring the reticulation, separate this genus from the other car- 
boniferous group Phillipsia. 


GRIFFITHIDES, MESO-TUBERCULATUS (M‘Coy). Pl. 3. D. figs. 10, 11. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. IV. 


Sp. Ch.—Cephalathorax ten lines wide; glabella widely pyriform, broadly rounded in front, gently 
convex and narrowing posteriorly with concave sides, very minutely granular ; length five lines, width four 
lines; cheeks triangular, flat, smooth; eyes large, reniform, very minutely reticulated, with a large convex 
eye-lid, connected with the base of glabella by a small, oblique, oval nucleus ; limb broad, convex, with nine 
or ten imbricating strize, two-thirds concealed in front of the glabella, ending posteriorly in acute spines as 
long as the glabella; neck-segment broad; pygidiwm six lines long, and seven and a half lines wide; axal 
lobe two lines wide, cylindrical, slightly tapering, of sixteen rings, each ornamented with about ten lengthened 
oval tubercles; lateral lobes depressed, of ten broad, flat divisions, each having a fine impressed line running 
close to its posterior margin; smooth to the naked eye, but with a strong glass, one or two rows of minute 
crowded granules are seen; margin wide. 

The axal lobe of the pygidium being strongly tuberculated and the lateral lobes nearly smooth, separate 
it from all other carboniferous trilobites I know of. It is allied to the G. calcaratus (M*Coy), and G. longi- 
spinus ( Port.) 
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Position and Locality—Common in the shales of the Derbyshire limestone. 
Explanation of Figures. —P1\. 3. D. fig. 10. Part of cephalic shield, natural size—Fig. 11. Pygidium 
of ditto, natural size—Fig. 11a. Two segments of pygidium magnified. 


Subgenus. PHILLIPSIA (Port.) 


Gen. Char.—Elongate oval; buckler semielliptical, with produced lateral angles ; glabella subcylindrical 
not contracted at base, marked on each side by three curved segmental furrows; eyes large, reniform, distinctly 
reticulated ; ¢horqa of nine segments, having pleural grooves and distinct facets ; pygidium semioval, axis and 
lateral lobes with distinct segmental furrows, those of the latter duplicate at their ends, and with an entire 
smooth margin. 

The great comparative width of the base of the glabella, the distinctly marked three pairs of segmental 
furrows, and delicate outer cornea of the eye exposing the reticulation, easily distinguish this genus from 
Griffithides. 


PHILLIPSIA GEMMULIFERA (Phill. sp.) 


Syn. and Ref—Asaphus gemmuliferus Phill. Geol. York. Vol. II. t. 22. f. 11. 

Sp. Ch.—Pygidium semielliptical, average length five lines, width six and half; axal and lateral lobes equal, 
very tumid ; margin flat, smooth, half a line wide; axal segments fifteen, with six regular, longitudinal rows of 
tubercles, the two middle rows strongest ; lateral lobes with twelve segments, the anterior ones with six 
indistinct, irregularly unequal rows of granules, that along the middle of the lobe strongest and continued 
to the apex, the other rows shorter and smaller. 

The head and thorax of this species are not yet known. 

The pygidium resembles that of the P. truncatula, but is distinguished by its constant smaller size, being 
more convex, and the inequality of the rows of tubercles, particularly on the lateral lobes. 

Brongniart’s figure, t. 4. f. 12, supposed by Phillips referrible to this species, really represents a pygi- 
dium neatly distinguished by its four regular rows of large granules on each lobe. 

Position and Locality.—Rare in the carboniferous limestone of Derbyshire. 


Paruuirsta Jones (Porth.) 
Ref.—Portlock. Geol. Rep. t. 11. f. 3. 


Sp. Ch.—Entire animal twice as long as wide; glabel/a oblong, rather more than one-third the entire 
length, very broad, depressed, obtusely rounded in front, contracted in the middle, width at base three fourths 
of its length, excluding the neck-segment ; eyes large, reniform, more than half the length of the glabella ; 
cheeks small, narrow, slightly convex; surface covered with rather distant impressed puncta; thorax and 
pygidium smooth. Average length of cephalic shield three and half lines, width four and half lines. 

This species is extremely common in the red fish-beds of the lower carboniferous limestone of Armagh, 
but is very rare elsewhere, and the only British example I have seen is the head in the collection. It is 
easily distinguished by the very broad, depressed glabella, which is slightly hour-glass shaped, being remark- 
ably contracted in the middle. 

Position and Locality—Rare in the red carboniferous limestone of Arnside, Kendal. 


PHILLIPSIA SEMINIFERA (Phill. sp.) 
Ref. and Syn.—Asaphus seminiferus Phill. Geol. Y. Vol. II. t. 22. f. 8, 9, and 10. 

Sp. Ch.—Head, thorax, and abdomen, of nearly equal lengths ; head semicircular ; glabella semicylindrical, 
very convex, rounded in front, which is slightly narrower than the base ; neck-segment very large ; anterior 
pair of segmental furrows very short, slightly oblique, posterior pair very large, strongly impressed, semi- 
circularly curved inwards and backwards nearly to the neck-furrow, enclosing a large longitudinally oval 
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convex space on each side, separated at base by a portion of the glabella as wide as their length; surface 
of glabella and cheeks covered with sharp subequal granules (two to three in one line) about their diameter 
apart, the intervening spaces finely granulose ; thoraw, axal lobe one-third wider than the lateral lobes, each 
axal segment of the thorax and pygidium with about nine granules nearly as large as those of the head, 
mixed with several irregular smaller ones: side lobes of thorax and anterior part of pygidium with about 
seven or eight rows of large, and several irregular smaller granules, about the size of those of the axal lobe; 
pygidium semielliptical, one-fourth wider than long, axal lobe rather abruptly narrowed from the axis of 
the thorax, about as wide as the lateral lobes, composed of about twelve segments, lateral lobes with ten 
segments. Average length one and half inches, width of glabella four lines, of axal lobe of thorax nearly 
four lines, middle of axal lobe of pygidium three lines. 

Position and Locality.—Extremely abundant (with head, thorax, and abdomen in contact) in the rotten- 
stone of the carboniferous limestone of Derbyshire. 
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Sect. VIL—MOLLUSCA OF LOWER PALAOZOIC ROCKS (Cambrian and Silurian). 


3rd Sub-kingdom. MOLLUSCA. 


= Heterogangliata (Owen.) 


Turse are all soft, unarticulated animals, often unsymmetrical, and characterised by an unsymmetrical 
disposition of the nervous centres; one principal nervous mass forms a ring round the cesophagus, from 
which various nerves radiate; a pair of ganglia above and at the sides of this collar represent the brain, 
and are variously connected with other ganglia unsymmetrically placed through the body, mostly below the 
alimentary cavity. The sexes are in distinct individuals or hermaphrodite and requiring a reciprocal coitus ; 
oviparous or viviparous. They are either terrestrial and breathing air by pulmonary cavities (as the snails, 
&c.), or inhabit fresh or salt water, and breathe by gills (as all bivalves, and most of the other groups). 
They either swim by fins (as the cuttlefishes), crawl on a ventral disk (as most univalves), float on the surface 
of the sea (as the Janthinw), or are permanently fixed to foreign bodies (as the oysters, W&e,). 

This sub-kingdom is divided into six classes :—1, Tunicata ; 2, Palliobranchiata; 3, Lamellibranchiata ; 
4, Pteropoda; 5, Gasteropoda; 6, Cephalopoda. 


Ist Class.) TUNICATA. 


This class has not been distinctly recognised in the fossil state. It is composed of the lowest organised 
Mollusca having the body enclosed in a tough coriaceous bag, generally fixed to foreign bodies, sometimes 
grouped in clusters; each individual having two small projecting external openings; an inner muscular coat 
adheres to the outer one only at the openings, one of which leads to a large pharynx, covered with cilize for 
respiration, and transversely and vertically plicated, at the bottom of which is a small stomach and a sig- 
moidal intestine, ending near the lateral opening: a constant current of water flows in at the oral and out 
at the lateral aperture. They have a heart and blood-vessels, some of the latter forming part of the stem 
of the compound species; the blood is supposed to ebb and flow; a dendritic ovary occupies the concavity 
of the intestine, and sends a simple duct to terminate near the anus. The young swim by a long tail, and 
resemble some polypes (#ryoz0a) in budding and general structure. 


2nd Class. PALLIOBRANCHIATA. 


Respiration (as the name suggests) by the surface of the mantle, which is of two open lobes, fringed 
and covered with vibratile cilixe; enclosed in a bivalve shell, usually inequivalve and equilateral, one valve on 
the anterior and the other on the posterior aspect of the animal (being, therefore, at right angles to the 
position of the valves of lamellibranchs). There is no head, eyes, tongue, organs of sense, nor mastication. 

[rasc, 11] Be 
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The mantle also deposits the shell, which is either, Ist, horny and fibrous, as in Lingula and Orbicula, in 
which the mantle is not attached, the mouth has two, free, spiral extensile appendages, and the margin of 
the mantle is provided with very long corneous fringes ; 2nd, testaceous and fibrous (as in the recent Hemithyris 
P3ittacea), having also apparently the mantle with thin undeveloped edges, and unconnected with the shell, 
and fleshy, free, spiral arms, supported on simple apophyses (all the fossils with similar disconnected apo- 
physes as Rhynchonella, Strigocephalus, Pentamerus, &c., have dense fibrous shells and are supposed to have 
had similar soft parts, also some without apophyses, as Orthis, &c., and in those with spiral apophyses, 
except Spiriferina) ; 3rd, testaceous punctured shells (recent Terebratula, Megathyris, &c.), having the mantle 
closely adherent to the shell, and giving off processes which project through all the minute perforations, so 
that the shell is an integrant part of the animal as in the Bryozoa. ‘This latter structure is found in all 
genera with loop-shaped connected apophyses, in one with spiral apophyses (Spiriferina), and in the 
thick-shelled, armless udistes, under the form of branching tubular canals. This punctured shell, therefore, 
co-exists with no arms (/twdistes), or with arms having little or no power of motion, and D’Orbigny 
suggests that the connexion kept up between the respiratory mantle and the exterior through these pores 
is a compensation, enabling the animal to breathe even with the shell closed. The spines of Siphonotreta and 
Producta are of similar nature, the site of each moveable fimbria of the mantle interrupting the Sojgaswoe 
of earthy matter, leaves a puncture or channel in the shell. 
The class contains two Orders. Ist Rudistes; 2nd Brachiopoda. 


Ist Ord. Rupisres (Lam.) 


Animal without arms; borders of the mantle greatly developed, lobed, and ciliated, representing the 
arms of the Brachiopoda in function; shell very thick, rarely symmetrical. 

The order contains three families :—Ist,. Thecide ; 2nd, Caprinide; 3rd, Radiolide ; not found in the 
Paleozoic rocks. 


2nd Ord. BRAcHIOPODA. 


This order contains a large group of symmetrical, usually thin, sharp-edged shells. The border of the 
mantle is little developed, and the group derives its name from two long arms, one on each side of the mouth, 
which may be regarded as an enormous development of the labial palpi of Lamellibranchiata, among which 
Anomia alone shews anything approaching the same development. These arms are hollow tubes, coiled or 
doubled up, and capable of a greater or less protrusion by the contraction of a doubly oblique set of muscular 
fibres, with which they are coated, acting on the fluid contained within them; they unite in front of the mouth, 
and have their outer margin fringed with filaments, the motion of which, whether protruded beyond the 
shell or not, is supposed to produce a strong current of water, conveying nutrient particles, towards the 
mouth; the absence in them of large blood-vessels shews they are not respiratory. The edge of the mantle 
is also fringed with long fleshy, or semicorneus filaments, covered like the surface with microscopic ciliz, 
and exciting currents of pure water over the surface for respiration, the blood being exposed to it in four 
thick branching pallial vessels in the lower, and two similar in the small or upper valve; these great 
vessels communicate with a vascular sinus, ventricle, or heart, on each side of the body, and from the 
opposite ends of those hearts come the vessels supplying the viscera. Digestion: the mouth is in the middle 
close to the base of the arms, leading (in Terebratula) by a short cesophagus into a wide stomach, sur- 
rounded by a liver or group of fepane follicles ; the stomach bending a little, ends in a short straight 
intestine (convoluted in Lingula), terminating on the right side. Nervous system: a nervous collar, with 
small ganglionic swellings, surrounds the cesophagus, and snes off twigs to the mantle and the adductors. 

The order has been divided into the following families:—lst, Craniadw ; 2nd, Orbiculide ; 3rd, Tere- 
bratulide ; 4th, Magaside; 5th, Spiriferide ; 6th, Uncitide ; 7th, Rhynchonellide ; 8th, Orthiside ; 9th, 
Productide ; 10th, Caleceolide ; 11th, Lingulide. 
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Ist Family. CRANIADZ (@0O7?.) 


Shell thick, pyramidal, calcareous, without muscle of attachment; free or fixed by the substance of 
the lower valve; arms spirally fixed among themselves, not extensile, nor supported by apophyses ; 
thickened margin of the valves with ramified impressions of the fimbriated edge of the mantle. 

The family contain two genera:—Ist, Crania; 2nd, Pseudocrania. 


Genus. PSEUDOCRANIA (AfCoy). 
Ref.— M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 387. 


Gen. Char.—Shell slightly inequivalve, free; both valves regular, depressed, subconical, unattached ; 
dorsal valve with or without a small cardinal area; internally, margin broad, flat, smooth, or minutely 
striated concentrically ; anterior pair of muscular impressions much larger and more strongly marked than 
the posterior pair; pallial impressions numerous, linear, not interrupted along the middle. 

This Paleozoic genus differs from the true Craniw in the following points: Ist, Crania is attached 
by the substance of the dorsal valve, and exhibits thereon an irregular scar,—both valves are free and 
regular in Pseudocrania; 2nd, in Crania the posterior or marginal pair of adductor muscles are always 
larger and deeper than the medial or anterior pair; the reverse is remarkably the case in the present 
genus, which also has a smooth or minutely striated margin, destitute of the strong granulation and 
punctures of most Craniw. The Crania antiquissima, as given by Verneuil, may be taken as the type of 
the genus, as also the following species. 


PSEUDOCRANIA DivanicaTa (M°Coy). Pl. 1. H. figs. 1 and 2. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 388. 


Sp. Ch.—Longitudinally oblong, length and width almost equal, slightly narrowed posteriorly; hinge- 
line straight, a little shorter than the width of the shell; dorsal valve (analogue of the lower or attached 
valve) with a very low triangular cardinal area; external surface ornamented with sharp, prominent, narrow, 
rugged lines divaricating from the beaks, those of the sides arched backwards towards the cardinal angles, 
about equally distant throughout, from the intercalation of shorter striz, as the longer approach the margin ; 
intervening spaces flat, about four ridges in the space of one line: internal casts shew a broad, flat, 
defined rim, with minute irregular concentric strive, and the following parts in relief (depressions in the 
shell): Ist, a small oval mesial space originating near the hinge, and reaching to one-fourth of the length ; 
2nd, on each side of this, close to the hinge-margin, are two diverging oval muscular impressions; 8rd at 
a little behind the middle of the shell are two ovate, subtrigonal, anterior, muscular impressions; considerably 
larger and deeper than the posterior pair; 4th, close in front of these, a narrow semicircular impression 
(visceral aponeurosis?), with its extremities arching backwards round the muscular impressions; 5th, 
between this and the front and lateral margins a series of from fifteen to twenty-two uninterrupted, equi- 
distant, longitudinal, narrow, pitted, pallial impressions, each dividing at its anterior half, separated by rather 
wider, smoother spaces. Length ten lines, greatest width (a little in front of the middle) ten and one- 
third lines, height of cardinal area three-fourths of a line. 

In size and general character this agrees with the Pseudocrania antiquissima (Kichw. Sp.), as given 
by M. de Verneuil (Geol. Russia, t. 1. fig. 12), but is easily distinguished externally by the beak being 
close to the posterior margin, and by the remarkably divaricating sculpture of the valves, and internally 
by several minor points of detail, obvious on comparing the figures. 

Position and Locality—Common in the schists on the Bala limestone at Bryn-Melyn quarry near Bala, 
Merionethshire; schists of Pont y Glyn, Diffwys, West of Corwen, Merionethshire; and in the fine grits 
of Tan y Craig, Builth. 

Explanation of Figures.—P\. 1. H. fig. 1. From the Upper Bala rocks of Bryn Melyn, Bala. Natural 
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size of exterior.—Fig. 1 a. Portion of superficial markings magnified.—Fig. 2. Ditto cast of interior shewing 
the two pairs of muscular impressions projecting.—Fig. 2 a. Portion of ditto shewing the impressions of the 
pallial vessels magnified. 


2nd Family. ORBICULID. 


Arms fleshy, spirally coiled one on each side, the parts united and fixed to one valve, leaving only the 
tips free, incapable of protrusion, provided with very long, close, sub-corneous ciliated fimbrize, without sup- 
porting apophyses ; shell conical, without hinge or deltidium, fixed by a muscle of attachment going out through 
an opening in the lower valve, which, though perforated, is proved to be the analogue of the imperforate 
valve of Terebratula, by having but two branchial vessels, and by the position of the alimentary canal. Hight 
adductor muscles, part of the anterior pair of which go out through the fissure and dilate into a disk 
for attachment; the large anterior and posterior pairs pass obliquely from one valve to the other without 
crossing ; within these are two slender pairs which decussate and slide the valves on each other. 

The muscles and viscera form a mass in the posterior half of the shell; the mouth is near the 
middle, and from each side of it the anterior crescentic pair of muscles diverge obliquely backwards ; 
behind the mouth is the trigonal green liver, and behind it the large grey ovary, and nearly at the 
posterior margin are the impressions of the small posterior pair of muscles; the stomach is large, pear- 
shaped, and from its posterior end a short curved intestine bends to the right side, and there opens 
between the lobes of the mantle; within the anterior crescent-shaped pair of muscles are two hearts, 
giving off two thick branching pallial veins to the perforated, and four to the imperforate valve, each 
with a small (?) artery attached to it. There is no trace in the shell, or fossils, of the existence of the arms. 

The family includes the following genera:—lIst, Siphonotreta; 2nd, Orbicella; 3rd, Orbiculoidea; 4th, 
Discina. 


Genus. SIPHONOTRETA ( Vern.) 


Gen. Char.—Shell elongate ovate, inequivalve, caleareo-corneous ; one valve slightly convex with no beak, 
the other with a produced beak, filled internally by a solid pad enclosing a tubular sheath for the pedicle, one 
end opening at the end of the beak of the great valve; substance obliquely punctured ; surface with scattered 
tubular spines. 

SrpHonotrReTA ANGLICA (Morris). 
Ref:.—Morris, Ann. Nat. Hist. 2nd Series, Vol. IV. t. 7. f. 1. 


Sp. Ch.—Longitudinally broad ovate: imperforate valve suborbicular, depressed; perforate valve ovate, very 
convex in the middle, most so about one-third from the beak; beak produced with a distinct perforation ; surface 
of both valves with minute close, imbricating, concentric striz, about fifteen in the space of one line, reticulated 
by minute close punctures, less than their diameter apart, their diameter equalling the width of the imbricating 
lines from each other. Length of perforated valve four lines, proportional width (greatest about the middle) 
=» length of small valve =, depth ,f. 

Mr Morris figures and describes long annulated setaceous spines, projecting from some of the lamin 
of growth, which the mode of preservation of our specimens renders invisible, although the marks of their large 
bases are seen scattered here and there; on the other hand, impressions taken from the cavities left by some 
of our specimens, shew the perforated tubular beak which he had not seen, and confirm his reference of the fossil 
to Stphonotreta. 

Position and Locality—Abundant in the shale nodules of Sunny Banks, Coniston. 


SIPHONOTRETA MICULA (M‘°Coy.) Pl. 1. H. fig. 3. 
Ref. id —M°*Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 389. 
Sp. Ch.—Longitudinally ovate, length and width about equal; sides and front broadly rounded with 
a uniform curve, posterior extremity slightly acuminated; gently convex, perforated valve most so, greatest 
depth at about one-fourth the length from the beak, which is near the posterior margin, and perforated by a 
round tubular opening; surface marked with a few concentric waves of growth, and sharp flat regular con- 
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centric laminar strize, about seventeen in the space of one millemetre ; several short slender conical spines are 
rather irregularly scattered over the surface, the substance of shell exhibiting under a high power an extremely 
minute reticular punctation. Average length (of rather large specimen) two lines, width usually rather less. 

This small species varies from nearly orbicular to ovato-pentagonal in outline ; in some specimens, par- 
ticularly those from Wellfield, the depressions left by the spines of the surface are very obvious and rather 
crowded, producing a puckered irregularity of the surface, which is not to be seen in most of the specimens from 
Pen Cerrig; the concentric lineation is also more distinct in the former, between which the reticular punctation 
is so excessively minute that it can only be traced with very fine and powerful glasses, in favourable lights, on 
the best preserved portions of the shell, differing therefore very much from the most nearly-allied fossil, the 
so-called Terebratula hamifera of Barrande. In nearly all the specimens, the distinct and rather large circular 
opening at the apex of the beak is easily seen, and in many specimens an irregular fissure, apparently produced 
by crushing, extends a variable distance towards the front margin, either in the medial line, or more or less to 
one side or the other. The few rather large concentric waves, or interruptions of growth, are only seen in some 
specimens. 

This species seems to agree in every thing with the little Terebratula hamifera (Bar.) (Haidingers 
Naturwissenschaftliche Abhandlungen, Vol. I. p. 418, t. 20. £. 9), but has the reticular punctation infinitely more 
minute than he describes that of his species to be (half a millimetre long, or four in a square millimetre). 
M. Barrande gives the geological place of his species in Bohemia as “ Gehdért der Quartzitetage (p) an, d. h. 
dem am hdéchsten gelegenen Theile des untern silurischen systems von Boéhmen,” and the schists in which it 
occurs in such profusion in Britain seem to hold precisely the same place. Its gregarious habits are curiously 
shewn by the circumstance of a fragment of shale four or five inches long and wide, from Pen Cerrig, having 
afforded upwards of a hundred specimens now in the collection ; and another mass, not much larger, from Well- 
field, having yielded upwards of seventy. 

Position and Locality—Very common in certain spots in the black shale of Pen Cerrig, Builth, Radnor- 
shire, and not uncommon in the olive schists of Wellfield, Builth, Radnorshire ; very rare in the olive schists of 
Pentre, Llangynyw, near Welchpool, Montgomeryshire. 

Explanation of Figures: —P\. 1. H. fig. 3. Several specimens, natural size, on portion of shale, from three 
miles North of Builth.—3 a perforated valve, magnified four diameters. 


Genus. ORBICULOIDEA (D’Ord.) 1847. 
Syn. = Schizotreta Kutorga, 1847—8. 

Gen. Char.—Both valves conical; shell corneous, not punctured; muscle of attachment pedunculated, 
passing through a hole near the beak of the smaller valve, in the distal end of a closed, fissure-like, longi- 
tudinal depression. 

Dr Kutorga’s deseriptions were probably read in 1847, but not published till 1848. (See the Proceedings 
of the Royal Mineralogical Society of St Petersburg for those years). 


ORBICULOIDEA IMPLICATA (Sow. Sp. ?) 


Ref. and Syn.? = Patella implicata Sow. Sil. Syst. t. 12. f. 14a. = Schizotreta elliptica Kutorga, Verhandl. 
der Russ. Kaiser. Min. Gesellschaft. zu St Petersburg. for 1846, t. 7. f. 7, and 1847, t. 7. f. 6. 

Sp. Ch.—Longitudinally oval, about one-fifth longer than wide, apex of the perforated valve at about 
two-fifths the length from the anterior edge, and the same length from the lateral edges; surface with 
slightly unequal and irregular sharp elevated concentric lines, about nine in the space of one line. Length 
about six lines, or rather more; width slightly less than five lines. 

In the Orbicula (Orbiculoidea) Forbesii (Davidson), both as figured in the Bulletin of the Geol. 
Society of France (Oct. 1848), and in the Memoirs of the British Geological Survey, the outline is a 
broader oval than in our specimens, and the distance from the beak to the anterior margin is less than from 
the same point to the lateral margin at right angles to the length; I do not therefore unite the species, 
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but provisionally refer it to the so-called Patella implicata (Sow.), with the proportions of which it agrees 
very well. If the reference to Sowerby be rejected the species should bear Dr Kutorga’s specific name. 

Position and Locality.—In the olive Ludlow-beds above the second grits, Keeper’s Lodge, Goldengrove, 
Llandeilo, Cacrmarthenshire ; a crushed example possibly of this species in the fine Ludlow Rock above 
Parklane, Llandeilo. 


Genus. DISCINA (Lam.) 
= Orbicula (Auct. not of Cuvier). 


Gen. Char.—Shell corneous, not punctured, muscle of attachment not pedunculated, passing through 
a slit in the flat dorsal valve, the opposite valve obliquely conical. 

Prof. Fleming and Mr J. E. Gray have satisfactorily shewn that the shells commonly called Orbicula, 
properly belong to the genus Discina of Lamark—Orbicula of Cuvier being a synonym of Crania. 


Discina Morrist (Davidson Sp.) 
Ref. and Syn. = Orbicula id. id. Bull. de la Soe. Géol. de France. 2nd Series, Vol. V. t. 3. f. 47. 


Sp. Ch.—Nearly orbicular, length slightly exceeding the width; imperforate valve gently convex, surface 
remarkably even and smooth; beak obtuse, at about one-third the length from the posterior end, with a 
short, narrow, internal longitudinal ridge, extending a short way from it towards the anterior margin; 
entering-valve slightly concave at the margins and at the anterior half, tumid towards the opening, which 
is very broad oval, half its length from the posterior margin, the intervening space being about one-sixth 
the entire length. Length about seven lines, proportional width about ;;;, depth ;5,. 

This species is easily distinguished from the Discina rugata by its nearly smooth surface, having its 
beak rather farther from the margin, and wider fissure, and from the Orbiculoidea implicata by its less 
elongate form, and wanting the sharp concentric ridging. 

Position and Locality—Not uncommon in the Lower Ludlow rock of Leintwardine, Shropshire. 


DiscInA RUGATA (Sow. Sp.) 
Ref. = Orbicula id. Sow. Sil. Syst. t. 5. f. 11. 


Sp. Ch.—Rotundato-subtrigonal, or nearly orbicular, usually a little wider than long, but sometimes the 
length slightly greater than the width, depressed; apea about one-fifth the length from the margin, height 
varying from one-third, to rather less than one-fifth the length; surface very glossy, marked with sharp 
interrupted, irregular, concentric wrinkles, (sometimes, in soft rocks more regular) separated by comparatively 
wide spaces, six or seven in the space of one line, crossed in some specimens by faint coarse radiating 
strie ; interior of attached valve flat, slightly tumid towards the apex, which is nearly central, and from 
which a broad oval perforation extends rather more than halfway to the margin; the concentric lines 
rather more regular than in the large valve. Average length four lines. 

The substance of this species is distinctly corneous when preserved in sandstone (though apparently 
caleareous in limestone) and unpunctured, and I cannot see why M. d°Orbigny places it in his shelly pune- 
tured genus Orbicella. I have not seen any specimens quite so coarsely wrinkled as Mr Sowerby’s. In one 
group the specimens within a few inches of each other varied from having the length and width equal, to 
having the width one-fifth greater than the length. Few of the specimens shew the radiating strie in parts. 

Position and Locality.x—Common in the hard Upper Ludlow rock of Benson Knot, Kendal, West- 
moreland; in same rock, north end of Potter’s Fell, Kendal, Westmoreland; Upper Ludlow rock of Wool- 
hope; Upper Ludlow rock of Burton and Brockton; Upper Ludlow rock near Ludlow, Shropshire. 
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DiscinaA? sTRIATA (Sow.) 
Ref. and Syn.= Orbicula id. Sow. Sil. Syst. t. 5. f. 12. 


Sp. Ch.—Rotundato-subtrigonal, tumid; beak obtuse, marginal; surface slightly glossy, corneous, 
radiated with minute, close, subequal, prominent, rugged strize, about fifteen in one line at the margin. 
Width six lines, proportional length =, depth =. ; 

The genus of this fossil seems very doubtful; the two specimens I have examined (if Discine) had 
undergone an oblique distortion, and from having the beaks nearly in contact resembled the two valves of 
a lamellibranch. There are a few irregular concentric wrinkles. 

Position and Locality.—Upper Ludlow rock of Benson Knot, Kendal, Westmoreland. 


dth Family. SPIRIFERID/. 


Arms probably with long fimbriz, incapable of extension, and fixed to internal testaceous spirally-rolled 
apophyses ; shell calcareous, fibrous, or punctured. 
The family contains the following genera:—1, Spirifera; 2, Spiriferina; 3, Athyris; 4, Spirigerina. 


Genus. SPIRIFERA (Sow.) 
= Delthyris (Dal.) = Choristites (Fisch). 


Gen. Char.—Transversely oval, gibbous, radiatingly-ridged; hinge-line as long as the shell is wide; 
area nearly parallel-sided, of moderate width in the receiving* valve, very narrow in the opposite one; shell 
fibrous, foramen notching the area of both valves, that of the entering valve open, that of the receiving 
valve with an internal pseudo-deltidium bordered by two strong diverging, dental lamellz in the receiving 
valve, and by the flattened bases of the spiral apophyses in the other, which also usually shews a small 
mesial septum: casts of receiving valve are trilobed towards the beak, the small middle lobe being defined 
by the ends of the diverging dental lamellz on each side, its rounded end (analogous to a pseudo-deltidium) 
as well as those of the lateral lobes being formed by an inner layer of shell, between which and the external 
one is a wide hollow space. The muscular impressions of the great valve are shallow, radiated just within 
the ends of the dental lamellz: those of the entering valve (in the Permian S. adatus, and the Silurian 
S. Lynx) resemble those of Orthis, the four impressions being rounded and grouped together on the rostra] 
half of the middle, their boundaries forming a more or less distinct crucial mark, depressed in casts. 
There are three sub-genera besides Spirifera proper. 


1. Sub-genus Cyrrra (Dal.)—General characters of Spirifera, but the cardinal area very wide, trian- 
gular, and confined to the receiving valve, nearly closed by an external pseudo-deltidium. 


* The shells of the Brachiopoda, not only differ from those of the Lamellibranchiata in haying one applied to the 
dorsal aspect and the other to the ventral aspect of the animal, but all are destitute of the ‘ligament? which connects the 
valves of Lamellibranchs to each other, and of the ‘cartilage’ which forces them open. ‘The valves of the Brachiopoda 
are either entirely unconnected, or adhere by the interlocking of the hinge teeth, and in the latter case we have the curious 
peculiarity of the beak of that valve called ‘dorsal’ by anatomists, and ‘ ventral’ by nearly all describers of shells, entering 
within the cavity of the large or perforated valve. This obvious peculiarity furnishes me with the terms ‘entering and 
receiving valves, which I hope may be generally adopted in future, instead of the terms ‘dorsal and ventral yalves,’ which 
have been so invariably used in the wrong sense by conchologists, that reversing them in accordance with anatomy would 
be productive of constant confusion, It has been suggested that the use of the internal loops and other apophyses of the 
Brachiopoda was by their elasticity to force open the valves, in the absence of cartilage; but it will be found that they 
do not even touch the valves when closed, and I found about three years ago on examining some uncleaned Terebratule, 
sent by Mr Jukes to the Woodwardian Museum, that this was really effected in a way unexampled in Lamellibranch bivalves, 
namely by the action of a pair of muscles, which arise from the middle of the perforated or receiving valve, and the tendons 
of which are inserted into the internally prolonged entering beak of the entering valve, which thus forms a leyer moving 
on the hinge teeth as a fulerum. 
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2. Sub-genus Bracuytuyris (MMCoy).—General characters of Spirifera, but the hinge-line shorter than 
the width of the shell, and the cardinal angles obtusely rounded. 


8. Sub-genus Marrinia (JM*Coy).—General characters of Brachythyris, but the surface smooth, without 
radiating ribs; spiral appendages very small. 


SPIRIFERA BIFORATA (Schlot. Sp.) 
Ref. and Syn. =Terebratulites biforatus Schlot. Petrefacten, p. 265. 


This species has been made the type of a new genus of Orthisidw, by Professor King, but both he and 
M. de Verneuil in forming for it his group, “ bifores,” of Spirifer, seem to have overlooked the double area 
and foramen pointed out in the true carboniferous Spirifers by d’Orbigny, and which certainly exist. 

There are several varieties of this species which I describe separately. 


Var. a. SPIRIFERA LYNX (Kichiv. Sp.) 
Ref—M. V. K. Geol. Russ. t. 3. f.3 and 4, Hall. Pal. N. Y. t. 32. D. 


Sp. Ch.—Subquadrate, lateral margins subparallel; apical angle about 145°; valves very gibbous, entering 
valve most so; hinge-line as wide as the shell; cardinal area rather narrow, of nearly equal width in both 
valves, and each area with a nearly equal triangular opening; mesial ridge quadrate, very prominent, sharply 
defined to the beak, forming a deep oblong sinus in the front margin, mesial ridge with four simple, obtusely 
angular plaits, sides with from five to eleven simple, angular plaits, about the same size as those on the 
sinus; substance of shell thick, fibrous, the ends of the fibres giving a slightly granulose aspect to the surface 
in some conditions, under a high power: cas¢s of receiving valve shew the usual small ovate rostral prominence 
bordered by the short strong dental lamellee, and the shoulder-like lateral lobes usual in the genus; the enter- 
ing valve shews a small ovate prominence of the beak, with a deep oval diverging pit on each side for the 
apophyses ; from these on each side extends a rotundato-quadrate, sulcus enclosing a space as long as wide, the 
width about a third greater than that of the mesial ridge, this space divided by a crucial sulcus into four 
subequal rotundato-trigonal muscular impressions. Average width one inch two lines, proportional length of 
receiving valve =4, of entering valve ;7;, depth 75. 

Position and Locality Extremely common in the Upper Bala sandstone of Alt yr Anker, Meifod, Mont- 
gomeryshire ; schists of Pen y Craig, Llangynyw, Montgomeryshire; schists upon Bala limestone at Bryn Melyn 
quarry near Bala, Merionethshire ; schists of High Haume, Dalton in Furness, Lancashire ; schists of Bwlch 
y Ciban; schists upon Bala limestone of Maes Meillion, S. of Bala, Merionethshire; Pont y Glyn, Diffwys, 
W. of Corwen, Merionethshire ; concretionary limestone of Maes y fallen, Bala (small specimen with trace of 
branching on some of the lateral ribs indicating a passage to the Var. S. terebratuliformis, M°Coy). 


Var. 8. SPIRIFERA DENTATA (Pand. Sp.) 
Ref. and Syn. = Porambonites dentatus Pander Beitr. z. Geol. Russ. t. 11. f. 4. Spirifer id. 
M.V.K. Geol. Russ. t. 3. f. 5. 
Sp. Ch.—General characters of the S. Zyna, but the width rarely reaching nine lines, the simple lateral 
plaits six to eight in number, mesial plaits constantly two in the sinus and three on the meisal ridge; sub- 


stance of the shell coarsely punctured. 
Position and Locality—Not common in the Bala schists of Coniston Water Head, Lancashire ; schists 
of Cyrn y Brain, Wrexham, Denbighshire ; and schists of Rhiwargor, near Llanwddyn, Montgomeryshire. 


Var. y. SPIRIFERA BIFORATA (Schlot. Sp.) (Vera.) 
Ref.—M. V. K. Geol. Russ. p. 135. 


Sp. Ch.—General characters of the preceding varieties, but the shell usually wider in proportion to the 
length, the ribs narrower and more numerous, mesial fold wider and less elevated, bearing usually from six to 
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nine ribs on the sinus, at six lines or less from the beak, and five to seven in the sinus, the lateral ribs narrow, 
simple, from nine to twelve on each side at five or six lines from the beak. 

This variety is much rarer than the others, but seems to pass gradually into them, though very distinct 
at first sight. 

Position and Locality——Rare in the Bala limestone of Llandeilo, and Bala sandstone of Alt yr Anker, 
Meifod, Montgomeryshire ; a narrow globose variety with only seven or eight large lateral ribs on each side, 
and the six ribs on the mesial fold very narrow, occurs in the limestone of Mathyrafal, S. of Meifod, 


Montgomeryshire. 


Var. 0. SPIRIFERA FISsIcosTaTa (M'Coy). 


Sp. Ch.—General characters of preceding varieties, four ribs on the rostral part of the mesial furrow, the 
two outer of which usuaily branch at four or five lines from the beak, the others branch irregularly lower down 
once or twice ; lateral ribs varying from six to fifteen within three or four lines from the beak, branching irregu- 
larly, some into two, others into four, with age; surface crossed towards the margin with sharp strice of growth. 

This variety does not seem to have been noticed either in Russia or America, yet it is extremely com- 
mon in our old rocks; many of the specimens shew a difference in the muscular impressions in the entering 
valve from the variety /ynz, in having the posterior pair much smaller than the anterior and obliquely elongated, 
so that the division between them and the anterior pair is no longer a horizontal line forming a cross-shaped 
mark ; other specimens, however, more distinctly preserved, seem to have the usual internal characters along 
with the divided ribs. So very variable are the ribs in size and number, that extreme specimens which I haye 
noted, might be referred on the one side apparently to the S. terebratuliformis, (M°Coy), and on the other 
to the S. ovata, (M°Coy). 

Position and Locality——Very common in the Bala schists of Bryn Melyn, Bala, Merionethshire ; schists 
of Peniarth, Meifod, Montgomeryshire; Bala sandstone of Alt yr Anker, Meifod, Montgomeryshire ; Bala 
schists of Gelli Grin, Bala, Merionethshire; impure Bala limestone of Ravenstone Dale, Westmoreland ; 
Coniston or Bala limestone of Coniston Water Head, N. Lancashire; calcareous (Upper Bala) flags of Ash 
Gill, Westmoreland ; schists of Blain y Cwm, W. of Nantyr, Glyn Ceiriog, S. of Llangollen, Denbighshire ; 
schists of Maes Hir, N. E. of Aber Hirnant, N. Wales; impure Bala limestone of Mathyrafal, S. of Meifod, 
Montgomeryshire ; impure limestone of Tyn y Cabled; schists at Bala, Merionethshire ; schists, Aber Hirnant, 
E. of Bala, N. Wales. 

SPIRIFERA CRISPA (Linn. Sp.) 


Ref. and Syn.= Anomia crispa Linn. Syst. Nat. ; Spirifer id. Sil. Syst. t.12. f.8; Bull. Géol. Soc. de France, 
2nd Series, Vol. V. t. 3. f. 42. 


Sp. Ch—Transversely oval, gibbous, cardinal angles broadly rounded, hinge-line rather shorter than 
the width of the shell; cardinal area triangular, varying from one-fourth to nearly one-third the length of 
the hinge-line in height; entering valve with a rounded mesial ridge, not exceeding in size or prominence the 
adjoining lateral ridges, which are broadly rounded, and either two or occasionally three on each side; mesial 
sulcus of receiving valve corresponding to the opposite ridge, and not indenting the lateral margin more than 
the lateral sulci; surface crossed by sharp, concentric, regular amine of growth. Average width four lines, 
proportional length of entering valve ,;;, proportional length of receiving valve %, depth of both valves ™. 

Position and Locality.—Common in the limestone of Clungunford, Shropshire; schists near Llangollen, 


Denbighshire ; schists of Keeper’s Lodge, Goldengrove, Llandeilo. 


SPIRIFERA CYRTAINA (Dal. Sp.) 
Ref. and Syn.= Delthyris cyrtena Dal. Acad. Holm. 1827. t. 3. f. 4. 
Hisinger, Pet. Suec. p. 73. t. 21. f. 4. =? Spirifer interlineatus Sil. Syst. t. 6. f. 6. 
Sp. Ch—Rhomboidal, very gibbous, particularly the receiving valve which is strongly arched, towards the 
large, gently incurveg@ beak ; hinge-line rather less than the width of the shell; cardinal angles obtuse ; cardinal 
[wasc, 11.] Co 
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area broad, curved, triangular, height one-third of its width, foramen narrow, with prominent edges ; receiving 
valye with a very deep, wide, rounded, mesial sulcus; and four or five strong, rounded cost:e on each side ; 
receiving valve moderately convex, with a corresponding prominent, rounded mesial ridge and set of costz ; 
entire surface covered with close, fine, subequal costze (seven in one line), at three lines from the beak. 


80 


Average width one inch one line, proportional length of receiving valve about =. 

This species seems to me totally distinct (when typical forms are considered) from the Spirifer radiatus 
of Sowerby, by its very strongly costated valves, and for the same reason it agrees perfectly with Dalman’s 
Delthyris cyrtena, which has usually been referred to the S. radiatus of Sowerby, although it is his S. inter- 
lineatus which presents the mixed costated and lineated character of Dalman’s species; the S. interlineatus of 
the Silurian System has more obtuse lateral angles than Dalman’s specimens ; but this character seems to vary. 

Position and Locality—Not uncommon in the Wenlock limestone of Ledbury, Herefordshire ; rare in 


the Wenlock limestone of Woolhope. 


SPIRIFERA INSULARIS (Eichw. Sp.) 
Ref. = Terebratula insularis Eichw. Urwelt. Russl. Part II. t. 2. f. 6. Spirifer id. M. V.K. Geol. Russ. t. 8. f. 7. 


Sp. Oh.—Suborbicular, very gibbous; entering valve sometimes very slightly longer than the receiving one 
from its larger, much arched, tumid beak, very gibbous, nearly three times the depth of the receiving valve, 
with a broad, elevated, flattened mesial ridge, with narrow, nearly vertical sides, extending from the very 
deep oblong sinus in the front margin, to within a short variable distance of the beak; sides tumid ; lateral 
margins rounded, advancing with a deep wave towards the receiving valve, before turning angularly upwards to 
form the marginal sinus ; receiving valve tumid for a short distance near the small short beak, which is not 
incurved; sides flattened or slightly concaye towards the margin, middle portion abruptly depressed into a 
wide, flattened, angular depression, corresponding with the sinus in the front margin; hinge-line consider- 
ably less than the width of the shell, cardinal angles obtuse ; cardinal area of receiving valve flat and 
triangular, about five times wider than high, inclined backwards at an angle of 105°; cardinal area of 
entering valve very narrow, invisible externally, from being inflected parallel with the plane of the lateral 
margins, with its small triangular open foramen. Internally the entering valve shews a slender mesial septum, 
extending one half the length of the shell, but scarcely raised above the surface of the valve ; and on each 
side of the little triangular opening beneath the beak is a large divergent cardinal tooth (broken at the 
apex); the receiving valve shews a similar mesial septum, and two moderately long dental lamelle, diverging 
at an angle of about 80°; surface smooth. Length one inch one line, proportional width ;%, depth of 
entering valve at middle, and height of sinus, ;;,, depth of receiving valve ;;,. 

The discovery, on a small fragment, of the concealed cardinal area of the entering valve with its small 
triangular foramen, proves the correctness of M. de Verneuil’s reference of this fossil to the genus Spi- 
rifera, and the great divergent cardinal teeth, though broken at the apex in the only specimen shewing these 
parts, present the usual appearance of the bases of the spiral appendages of Spiri/era. 

Position and Locality—Common in the Coniston or Bala limestone of Coniston, Lancashire ; rare in 
the impure schistose limestone of Llangynyw, Montgomeryshire. 


SPIRIFERA PER-CRASSA (J/‘°Coy). 
Ref. and Syn.= Atrypa crassa Sow. Sil. Syst. t. 21. f. 1. 


Sp. Ch.—Transversely oval, or subrhomboidal, gibbous ; large valve with a mesial coneayity, narrow and 
ill defined towards the beak, very wide and bounded by two obtuse ridges towards the front; sides sloping 
rapidly; beak prominent, apical angle about 115° (less when young, rather more when old), sides rounded, 
front slightly produced in an obtusely rounded deflected lobe: lateral margins nearly level; small valve tumid, 
with an obtuse, tongue-shaped lobe in the front; slightly elevated corresponding flattened ridge not extending 
half way to the beak : casfs of receiving valve shew two very strong slits of the dental lamelle, converging 


Bracutopvopa. | LOWER PAL/AKOZOIC MOLLUSCA. 195 


so as to meet in the rostral part, enclosing the large triangular foramen, and again diverging in their 
anterior part, reaching to within one fourth the length of the anterior margin; each side with about six 
thick radiating ridges (ovarian!), and two or four on the middle lobe, all obscurely forking at the margin ; 
casts of entering valve shew two thick diverging dental pits at the beak, a wide shallow mesial depression, with 
an obscure crucial arrangement of four angular ridges defining the muscular impressions; there are three 
or four short, thick, radiating ridges on the small elevated part of the front, and a few very short marginal 


: : ie ee ae : = 
lateral ones; surface smooth. Width of receiving valve nine lines, proportional length varying from ;*, to 


depth of receiving valve ;.. . 
This fossil seems to belong to the same section of Spirifer as the S. Mosquensis of Fischer, as figured by 
de Verneuil in the Geology of Russia, and in which the dental lamellze present the same unusual size and 
curvatures. The less apical angle, shorter mesial fold, and near equality of length and width, as well as the 
generic difference in the internal plates, separate this from the Atrypa (Pentamerus) undata of Sowerby. 
In placing this species in the genus Spirifer, I have been obliged to use a new specific name, as it is 
not, of course, the carboniferous Spirifer crassus of de Koninck. 

Position and Locality —Upper Bala schists and limestones of Mathyrafal, S. of Meifod, Montgomeryshire ; 
very common in the Upper Bala schists of Cefn Rhyddan, Llandovery, S. Wales; Coniston or Bala limestone of 
Coniston, Laneashire; ? schists, Cyrn y Brain, W. of Wrexham, Denbighshire ; fine green conglomerate (Cara- 
doc sandstone) of Moel Seisiog, Llanrwst, Denbighshire; sandy Upper Bala schists of Mathyrafal, Meifod, 


Montgomeryshire. 


100 
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SPIRIFERA RADIATA (Sov,) 
Ref-—Min. Con. t. 493. f. 1, 2. and Sil. Syst. t. 12. f. 6. 


Sp Ch.—Transversely subrhomboidal. gibbous; hinge-line slightly less than the width of the shell; cardinal 
area moderately wide, triangular, curved; cardinal angles obtusely rounded; receiving valve with a large 
incurved beak, and a wide, deep, rounded mesial hollow, extending from the apex to the front margin, which 
is abruptly raised into a deep quadrate sinus; sides gibbous; entering valve with a very prominent rotundato- 
quadrate mesial ridge, strongly defined from the beak to the sinus in the front margin; sides tumid; surface 
radiated with very fine, close, nearly equal, thread-like striz, bifurcating occasionally (23 in 3 lines at 6 lines from 
the beak) ; casts of receiving valve shew the slightly diverging slits of two extremely thick dental lamelle. 
Average width 1 inch 6 lines, proportional length %, length of entering valve *, depth “. 

Position and Locality —Common in the Ludlow rock, Keeper’s Lodge, Goldengrove, Llandeilo, Caermar- 


thenshire. 


SPIRIFERA SUB-SPURIA (d’O7b.) 


Ref. and Syn.—@Orb. Prod. Pal. p. 42. = Spirifer octoplicatus Sow. Sil. Syst. t. 12. f. 7. (not of Min. 
Con.) = S. plicatus Sharp. Quart. Geol. Journ. Vol. IV. (not of Hon.). 


Sp. Ch.—Rhomboidal, hinge-line nearly as long as the shell is wide, cardinal angles obtusely rounded ; 
cardinal area rather broad, slightly curved, triangular; entering valve convex, with a strongly-defined mesial 
ridge, divided except near the beak by a deep rounded sulcus, each half being about the size of the adjacent 
lateral ridges, the separating sulcus at margin being about as wide as the ribs, each side with four or five 
strongly defined rounded ridges; receiving valve very tumid, much arched towards the incuryed beak, mesial 
sulcus as large as the opposite ridge, very deep, rounded, without ribs, bounded by a very strong rounded ridge 
on each side, much more prominent than the three or four lateral ribs; surface slightly marked with delicate 
concentric lines of growth ; average width five lines, proportional length ®., length of entering valve *., depth 
about @- 

The casts shew the two dental lamellz in the receiving valve very thick but short, and a faint trace of the 
mesial septum on the ridge of the entering valve. I do not think, with Mr Davidson or M. d@Orbigny, that 

cc2 
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the Spirifer spurius of Barrande (Naturwissenschaftliche Abhandlungen Vol. 11. t. 18. f. 17) is the same as the 
Spirifer octoplicatus of Sowerby in the Silurian System, although I agree with them that that species is quite 
distinct from the true carboniferous . octoplicatus of the Mineral Conchology. The species figured in the 
Silurian System is distinguished from the S. spwrius (Bar. not Braun) by the much narrower mesial sulcus, and 
the want of ribs therein, unless they only appear in extreme age; in any case, M. d’Orbigny’s name is the 
proper one to retain for this species. 

Position and Locality—¥Extremely abundant in the hard, siliceous Upper Ludlow rock of Lamb-rigg 
Fell, Benson Knot, and N. end of Potter's Fell, Kendal, Westmoreland. 


SPIRIFERA (Cyriia@) TRAPEZOIDALIS (Dalm.) 
Ref. and Syn. = Cyrtia trapezxoidalis Dal. Act. Holm, 1827. t. 3. f. 2. 
Spirifer id. Davidson, Bull. Geol. Soc. de France, 2nd Series, Vol. V. t. 3. f. 43. 


Sp. Ch.—Entering valve nearly semicircular, twice as wide as long; cardinal angles rectangular, or 
obtusely rounded; mesial ridge large, strongly defined throughout, prominent, flattened above, forming 
a deep subquadrate lobe in the margin; sides gently convex; receiving valve pyramidal, w:th a very deep 
mesial suleus from the beak; hinge-line as wide as the shell; cardinal area triangular, or slightly incurved ; 
height varying from one-half to little more than one-third the width; surface uniformly radiated with very 
fine, close, thread-like strive, about eleven in one line at three lines from the beak, increasing in number 
towards the margin by intercalation. Average width (of small specimen) eight lines; proportional length of 
entering valve {5 5 height of cardinal area ;j, to 33. 

In casts the slits left by the dental lamellze are very strongly marked in the entering valve, and the 
centre of the ridge of the receiving valve shews traces of a fine mesial septum. 

Position and Locality—Common in the schists of Goldengrove, Llandeilo; schists of Coed Sion, Llan- 
gadoc, S. Wales ; Upper Ludlow rock of Woolhope. 


Genus. ATHYRIS (M‘Coy). 1844. 
Syn. = Spirigera (VOrb.) 1848. 

Gen. Char.—Nearly orbicular or ovate, both valves convex; no cardinal area, foramen, or hinge-line ; 
spiral appendages to beak of entering valve very large, nearly filling the shell; a strong mesial septum in 
rostral part of entering valve ; dental lamellze moderate; tissue of shell apparently fibrous. 

One specimen (of A. twmida) shews the pallial and ovarian impressions to be thick, numerous, and 
dichotomising frequently from the beak to the margin. 


ATHYRIS TUMIDA (Dal. Sp.) 
Ref. and Syn. = Atrypa tumida Dal. Acad. Holm. t. 5. f. 3.= A. tenuistriata Sow. Sil. Syst. t. 12. f. 3. 

Sp. Oh.—Rotundato-quadrate ; valves almost equally tumid; margins level in young specimens, raised 
in adults into a small obtuse square sinus, forming an obtuse ridge (sometimes divided by a faint mesial 
suleus) extending a small way from the margin on the small valve, but usually no corresponding depression 
in the receiving one; lateral margins nearly straight, front margin forming a rotundato-quadrate lobe 
towards the small valve: beaks very small, incurved, touching each other; apical angle about 115°; 
surface smooth, or rarely with a fine obtuse longitudinal lineation on the sides. Average width one inch 
eight lines; proportional length ;5,; length of entering valve =; depth of both valves *. 

When in good condition the surface is smooth, but when partially decorticated fine radiating strice 
appear, as I have noticed in nearly all the smooth species of Athyris and Martinia, On comparing the 
English and Gothland specimens I have no doubt that Mr Sowerby’s name should be considered a 
synonym of Dalman’s. 

Position and Locality.—Abundant in the Wenlock limestone and shale of Dudley, Staffordshire ; not 
uncommon in the Wenlock limestone of W oolhope. 
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Gonus. SPIRIGERINA (d'O7b.) 


Gen. Char.—Shell oblong, marked with radiating dichotomous ridges; beaks closer, or shewing a 
small round opening close under the beak, separated from the hinge-line by a distinct deltidium of two 
pieces; internally the receiving valve has two short diverging cardinal teeth (one each side of the deltidial 
space) ; the entering valve has a very short mesial septum, and two long apophyses coiled in large flattened 
spires, each nearly parallel with the horizontal plane of the margins of the valves, or a little oblique, so that 
part of the right spire is over the other; in receiving valve the two adductor impressions are very large, 
occupying nearly half the space of the interior ; the pallial trunks are very simple, with few slender branches. 

Most usually, I think, the foramen and deltidium are concealed, but I have myself distinctly seen 
them, and this, as well as the curious nearly horizontal direction of the spires, separates it from the 
others of the family: (for muscular, and other impressions, see S. reticularis). 


SPIRIGERINA? cUNEATA (Dal. Sp.) 
Ref. and Syn.= Terebratula cuneata Dal. Vet. Acad. Verhandl. t. 6. f. 3. Sow. Sil. Syst. t. 12. f. 18. 


Sp.Ch.— Longitudinally trigonal, apical angle 75°, sides long, straight, greatest width at one-third the length 
from the front margin; receiving valve with a nearly straight prominent beak, deeply depressed, to form a wide 
and deep sinus in the front margin; from about two lines from the beak, sides scarcely convex ; entering valve 
with the sides very slightly convex, the two mesial ridges very much elevated from about two lines from the beak, 
forming a prominent mesial ridge towards the front ; each valve coarsely radiated with from twelve to fourteen 
strong, angular, deeply-divided simple ridges, deeply indenting the margin, four of which are elevated with the 
front, but the two middle ones usually more elevated than the lateral pair; an elongate, ovate, concave, smooth 
space, formed by the partial inflection of the posterior lateral margins of the valves, the edge of the receiving 
one forming a very marked rounded lobe, the convexity towards the entering valve, which it thus overlaps con- 
siderably; surface sharply striated transversely by lines of growth. Length six lines, proportional width 
=, depth of both valves (greatest near front margin) =. 

The curious embracing lobe of the sides of the receiving valve has been noticed by Dalman; the long 
straight sides meeting at so small an angle easily distinguish this species from the H. diodonta, to which those 
varieties, in which the two mesial plaits are remarkably prominent, make some approach. I have not been 
able to see the aperture distinctly, nor whether the tissue is certainly fibrous or punctured, so that the generic 
position of the fossil would remain doubtful, as far as my own observation went, but M. d’Orbigny seems to haye 
ascertained the existence of the characters of his genus Spirigerina, in which I accordingly follow him. 

Position and Locality—Not very uncommon in the Wenlock limestone of Wenlock, Shropshire. 


SPIRIGERINA MARGINALIS (Dal. Sp.) 


Ref. and Syn.= Terebratula marginalis Dal. Vet. Acad. t. 6. f. 6. = Terebratula imbricata Sow. Sil. Syst. 
5 2 Sate a2 


Sp. Ch.—Rotundato-quadrate, both valves gently convex, receiving valve least so, mesial hollow deep 
and wide at the margin, continuing with sharp angularly defined sides quite to the beak, which is small, 
prominent, and scarcely incurved; foramen round, separated by a distinctly marked bipartite deltidium from 
the hinge; apical angle 140°; entering valve with the mesial ridge prominent, convex, or slightly flattened, 
very shaiply defined up to the beak; lateral margins nearly level, front margin abruptly raised into a deep 
rotundato-quadrate sinus ; radiating ridges close, angular, branching two or three times from the beak to 
the margin, where, in a specimen eight lines long, there are about seven on the mesial ridge, and eleven on 
each side; at three lines from the beak there are eight on each side, and five on the sinus, all the ridges 
crossed by strong, prominent, scaly lines of growth ; shell-tissue fibrous. Width nine lines, proportional 
length of receiving valve 4, length of entering valve =, depth of both valves jj, (a small cast apparently 
of this species shews the usual oval pit on each side of the beak for the apophyses in the small valve, 


7 
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and a trace of a small mesial septum, and the slits of the wide, slightly diverging, dental lamelle, bordering 
the beak of the receiving valve) ; tissue of the shell fibrous. 

This species varies considerably, but is easily distinguished by its strong branching scaly ribs and sharply 
defined mesial fold; from the dichotomising of the lateral ribs they often seem fo arch outwards; the 
figure in the Silurian System is considerably longer, and Dalman’s figure rather wider, and with more pro- 
minent beak, than the usual forms. 

Position and Locality——In the Wenlock limestone of Wenlock, Shropshire; in the caleareous Upper 
Bala beds of Pont y Glyn, Diffwys, W. of Corwen, Merionethshire; Upper Bala sandstone of Alt Goch, 
Llanfyllin, Montgomeryshire ; Upper Bala schists of Rhosfawr, N. of Glog, Llanfyllin, N. Wales; fine sandy 
Bala schists of Tre Gib, S. of Llandeilo. Variety with much branched ribs in the schists of Pen y Craig, 
Llangynyw, Montgomeryshire ; Bala limestone of Mathyrafal, S. of Meifod, Montgomeryshire ; in the olive 
schists W. of Llanfyllin, Montgomeryshire; in the fine Bala sandstone of Alt yr Anker, Meifod, Montgo- 
meryshire ; sandy schists of Goleugoed, Llandovery, Mandinam, Caermarthenshire (very wide variety) ; Upper 
Bala schists of Blaen y Cwm, W. of Nantyr, Glyn Ceiriog, Denbighshire; schists of Gelli Grin, Bala, 
Merionethshire. 


SPIRIGERINA RETICULARIS (Linn. Sp.) 
Ref. and Syn.= Anomia reticularis Linn, Syst. Nat.=Terebratula prisca Schlot.= 7. eaplanatus Schlot.= 

Terebratula affinis Sow. Min. Con. and Sil. Syst. t. 6. f. 5.= A. aspera Sow. Sil. Syst. t. 12. f. 5. (not of 

Dal. nor Schlot.) = 4. orbicularis Sow. Sil. Syst. t. 19. f. 3, 4. 

Sp. Ch.—Elongate, ovate, or sub-triangular from the hinge-line extending into compressed ears as wide 
as the shell (small varieties often nearly orbicular) ; in ordinary adult specimens the receiving valve is nearly 
flat, convex at the beak, which is small and prominent, becoming gradually concave towards the margins, which 
are more or less reflected ; the opposite valve very gibbous along the middle, gradually sloping towards the 
margin, surface covered with strong rounded or subangular strix, irregularly branching and increasing in 
thickness towards the margin, separated by deep sulci rather less than the ridges in width, both crossed by 
irregular, strong, scaly lines of growth, averaging five or six in two lines, at six lines from the beak (varying from 
four to seven). Length one inch two lines, width the same, proportional depth of both valves ,{; to 7: in 
specimens four lines long the valves are evenly convex and nearly orbicular; the entering valve little more 
tumid than the receiving one; cast of the beaked valve shewing a deep oblique pit, on each side of the beak for 
the hinge-tooth ; a large, broad oval muscular impression, faintly divided down the middle and obscurely radiated, 
occupies the middle of the rostral half, round this is a space closely set with small irregular papillee (much smaller 
than in Barrande’s figure, Naturwissenschaftliche Abhandlungen, Vol. 1. t. 19. f. 9), probably indicating thick 
fleshy cirri of the mantle, traversed by one thick trunk on each side giving branches obliquely up and down, 
probably indicating the place of the ovaries ; external margin smooth. 

This is a very variable shell, but the above description indicates the most common and characteristic 
variety. It varies, Ist, in the convexity of the valves, both as to degree, distance from the beak at which it is 
greatest, and equality, some small varieties, and the young at all times, having the valves almost equally and 
evenly convex; 2nd, in form, some, particularly the young and the small varieties, being nearly orbicular, others 
being elongate and nearly triangular from the width of the hinge-line and narrowness of the front; 3rd, in the 
number, thickness, and closeness of the ridges, and the scales which cross them, both of which are often 
smaller, and closer than the the above-described typical variety. I could not trace any connexion between 
these varieties and their geological position ; there being not the slightest difference between the series of 
varieties in the different parts of the Cambrian, Silurian, and Eifel rocks. 

Position and Locality—In the Lower Ludlow rock of Leintwardine, Shropshire ; common in the Wen- 
lock limestone of Sedgley, near Dudley, Staffordshire, and Wenlock, Shropshire, and Dudley, Staffordshire ; 
Upper Ludlow rock of Collin field, Kendal, Westmoreland ; olive schists of Parklane, Llandeilo, above the 
white grits; flags of Middleton Park, Caermarthenshire ; schists of Coed Sion, near Llangadoc, S. Wales ; 
olive Ludlow rock of Mynydd-y-Gaer S. side, Llanefydd, near Ruthin, Denbighshire ; abundant in the schists 
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of Keeper’s Lodge, Goldengrove, Llandeilo, above second grits; common in the Wenlock limestone of Wool- 
hope; Upper Ludlow of Brockton and Burton, near Wenlock ; Woolhope limestone of Littlehope; fine 
sandstone of May Hill. 


7th Family. RYNCHONELLAD. 


Arms free in their entire length, rolled laterally, and sustained by two separate, internal, arched, shelly 
apophyses, and capable of extension beyond the shell, provided with short fringes; texture of the shell fibrous, 
not punetured,—an opening under the beak of the large valve, which is pointed. 

Genera: 1, Hemithyris (V@Orb.); 2, Rhynchonella (Fisch.); 3, Strigocephalus (Def.) ; 4, Pentamerus 
(has an opening, and ought to come here); 5, Camerophoria. (The genus Porambonites, placed in this 
family by d’Orbigny, seems from its double ares to be better placed in the family Orthisidw, where I have 
arranged it). 


Genus. HEMITHYRIS (d’Or?.) 


Gen. Char.—Foramen triangular, not separated from the hinge; beak acute, pointed, entire; no cardinal 
area; entering valve with a small mesial septum; apophyses short, arched, triangular, with small dental 
lamellz ; two strong, diverging, cardinal teeth bordering the opening in the large valve, supported by dental 
lamellee, extending to the surface of the valve, (type, Zerebratula psittacea). 

The fossil species even of the Paleozoic Rocks seem to agree exactly with the recent type in fibrous 
tissue of the shell, form of the beak and foramen, internal dental lamellze in beak of receiving valve (leaving 
two diverging slits in the cast), &c. They shew great variety in the size of the opening, depending on the 
degree of curvature of the beak, which sometimes seems to close it entirely ; casts usually shew two elongate 
muscular impressions close to the mesial line on the rostral half of the entering valve, and these being bounded 
by slight ridges, we have one or three slight longitudinal sulci on the cast ; something similar may be observed 
on old specimens of the recent H. psittacea. 

Mr Davidson refers this genus to Hypothyris of Phillips, but a reference to the ‘‘ Palzeozoie Fossils” shews 
that that genus has the opening separated from the hinge, and is therefore equal, as d’Orbigny shews, to 
Rhynchonella (Fisch.) It is Cliothyris of Phillips (proposed as a substitute for Atrypa) that includes the fossil 
species with foramen touching the hinge, along with the closed Atrypw ; and I should have considered this 
latter name the proper one for this group, but for Prof. Phillips, to my great surprise, placing the Silurian 
species in his genus Hypothyris, in the 2nd Vol. of the Memoirs of the British Geological Survey. Under 
these circumstances then, there seems no alternative but to adopt M. d’Orbigny’s clearly defined and extensively 
applied genus. 


HEMITHYRIS ANGUSTIFRONS (J/‘Coy). Pl. 1. H. fig. 6 to 8. 
Ref —ld. Quart. Geol. Journ. y. 7. t. 9. f. 10; M°Coy, Annals Nat. Hist. 2nd Series, Vol. VIII. p. 391. 


Sp. Ch.—Elongate ovate; both valves very gibbous in the middle, gradually sloping to the margins, 
which are nearly level, or with a very slight elevation of the front towards the entering valve; greatest 
width in most specimens rather behind the middle, from whence the width diminishes to the narrow, obtusely- 
rounded front; beak of the receiving valve large, pointed, with a long triangular opening beneath it; sub- 
stance of the shell coarsely fibrous ; surface nearly smooth, or with irregular transverse squamz of growth: 
casts shew in the entering valve two sub-parallel, approximate, longitudinal sulci, marking the inner edges 
of the muscular impressions, and with a fainter sulcus between them, left by the slight mesial septum; two 
pits near the beak left by the apophyses strong; receiving valve with two strong dental lamellie, one each 
side of the beak, and a slight indication of a mesial septum; few straight, once- or twice-branched impres- 
sions of the pallial vessels on each side. Length nine lines, proportional length of entering valve 5, width 
%, depth of both valves *; shell fibrous. 

The general ovate form of this species with its narrow front, without mesial ridge or sinus, and its 
pointed beak with large foramen, easily distinguish it from any of the other Lower Paleozoic forms. It 
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varies considerably in depth, being sometimes rather less than the above dimensions, and having in one spe- 
cimen the proportion of 4; compared with the length, the width is sometimes a little more, and sometimes 
a little less than the measurement given above. Some specimens seem to shew projecting irregular transverse 
squamee of growth. 

Position and Locality—Occurs in great numbers in the greenish sandstone of Mulock quarry, Dal- 
quorhan, near Girvan, Ayrshire; Craig Head, near Girvan, Ayrshire. 

Explanation of Figures—P1. 1. H. fig. 6. Natural size, from the sandstone of Dalquorhan, shewing the 
entering valve and the foramen beneath the beak; 6a, Ditto, profile; 7, internal cast of receiving valve; 
8, internal cast of entering valve. 


HEMITHYRIS CRISPATA (Sow. Sp.) 
Ref. and Syn. = Terebratula id. Sil. Syst. t. 12. f. 11. 


Sp. Ch.—Longitudinally ovate, or subtrigonal, depressed; apical angle 100°; beak of receiving valve 
moderate, without distinct concavities at the sides; entering valve slightly convex, with an obscurely defined, 
rounded elevation, in the marginal third of the length; receiving valve very slightly convex near beak, and 
on the sides, with wide, shallow, rounded mesial concavity, extending from the margin to within one-third 
of the beak; lateral margins with a broad, slightly-curved wave towards the entering valve; middle of front 
margin elevated into a rounded sinus, twice as wide as high; six mesial, and six lateral plates on each side, 
all nearly equal, obtusely angular, and continued separately to the beak ; a considerable space at the sides 
smooth; shell fibrous; a moderate foramen beneath the beak. Length eleven lines, width the same, pro- 
portional length of entering valve {;, greatest depth of both valves ,%j. 

This species seems to me constantly distinguished from the H. Jacwnosa, with which several writers 
unite it, by the greater length and depression of the valves, small rounded front sinus, and larger smooth 
space on each side, as well as continuity of the lateral mesial ribs to the beak. 

Position and Locality—Aymestry limestone, Leintwardine, Shropshire. Apparently a wide variety of 
this species, (width one inch,) and proportionate length only =, but agreeing in number and character 
of ribs, general depression, &e. with the above, occurs in the limestone, Old Radnor to Presteign, Rad- 
norshire. 


Hemituyris Davipsoni (A/°Coy). 


Ref. and Syn.—id. M°Coy, Annals Nat. Hist. 2nd Series, Vol. VIII. p. 392.= Terebratula spherica Sow. 
Dayidson, Bull. de la Soc. Géol. de France, 2nd Series, Vol. V. t. 3. f. 36. (mot of Sow. Sil. Syst. 
nor Sow. Geol. Trans.) 


Sp. Oh—Globose, or subeuboidal; entering valve deeper than the receiving one, moderately convex 
on the rostral half, abruptly and obtusely bent over towards the margin, nearly at right angles; beak 
of the receiving valve small, with a minute triangular opening beneath the apex, moderately convex, de- 
pressed towards the margin, to form a broad, slightly-defined sinus, the corresponding ridge to which in 
the entering valve is scarcely elevated; lateral margins nearly straight, front margin elevated into a quadrate 
sinus twice as wide as high; valves radiated with from eighteen to twenty very obtusely angular, simple 
ridges, reaching distinctly to the beak, and deeply notching the margin, the four middle ones perceptibly 
larger than the rest. Length and width equal, and about five lines; proportional depth of deflected 
front =, depth of both valves =. 

This species differs from the Terebratula sphwrica (Sow.) Sil. Syst., by having the elevation of the 
front towards the entering valve, as in ordinary cases, instead of towards the receiving one as in that 
species, which, in consequence of this, Mr Davidson suggests to be a variety of H. deflexa. The 
Devonian Atrypa sphwrica (Sow.), to which the present fossil is referred by Mr Davidson, differs com- 
pletely by having all the rostral portion smooth, while the ridges extend clearly to the beak in this 
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Silurian type. The general form slightly recalls that of the H. Wilsoni, but there are much fewer ribs, 
and they are not divided by a medial sulcus on the deflected front. 
Position and Locality—V ery rare in the Upper Ludlow rock of Burton and Brockton, near Wenlock. 


HEMITHYRIS DEPRESSA (Sow. Sp.) 
Ref. and Syn.=Atrypa depressa Sow. Sil. Syst. t. 18. f. 6. 


Sp. Ch.—Transyersely broad—oval ; receiving valve with a small, prominent, pointed beak, beneath which 
is a distinct, narrow, triangular, opening ; rostral portion gently convex, sides flattened, middle deeply depressed 
towards the margin by a wide triangular sinus, disappearing considerably in front of the beak; entering 
valve deeper than the receiving one, profile strongly arched, greatest depth at rather more than one-third from 
the beak, obtusely subcarinate along the middle, rising to a wide, low, convex mesial ridge towards the front 
margin, sides sloping rapidly to the margin, with a slight convexity; lateral margins sharp, slightly sigmoid, 
front margin raised into a deep, wide, rotundato-quadrate sinus; surface smooth, with regular, obtuse, 
strong, concentric striz towards the margin. Average width three lines, proportional length *%, depth ;%. 

It is only in one specimen out of fourteen examined, that I see the slightest trace of the three 
obscure furrows along the middle mentioned by Mr Sowerby. The depth varies considerably, being com- 
monly greater than represented by Sowerby’s figure. 

Position and Locality — Abundant in the Bala limestone of Brynbedwog Quarry, near Bala, Merionethshire. 


HemitHyris DipYMA (Dal. Sp.) 
Ref. and Syn.=Terebratula didyma Dal. Vet. Acad. Handl. t. 6. f. 7. 


Sp. Ch.—Pentagonal ; apical angle 87°; valves very gibbous, smooth, each with a narrow mesial sulcus, 
reaching two-thirds to the beak, and notching the front margin, which is slightly cornute from the con- 
cavity of the antero-lateral margins; length six lines, proportional width 4, depth of receiving valve alone 
3, length of entering valve {; shell fibrous. 

This species is distinguished by its much greater gibbosity from the H. Upsilon of the lower strata, 
and by its width from the H. canalis. 

Position and Locality.— Wenlock limestone, Ledbury, Herefordshire. 


HemitHyris pDioponta (Dal. Sp.) 


Ref. and Syn.= Terebratula id + T. bidentata Dal. t. 6. f. 4.=Ter. bidentata Sow. Sil. Syst. t. 12. f. 13 a. 
= Ter. decemplicata Sow. Sil. Syst. t. 21. f. 17. 


Sp. Ch.—Subrhomboidal, apical angle 115°; sides of both valves slightly convex, moderately deep ; 
mesial ridge and hollow very large, and sharply defined, forming an abruptly defined angular sinus in the 
front margin, nearly as high as wide, bidentate by two strong angular ridges on the entering valye, and 
one in the middle of the sinus of the receiving valve; lateral ribs rather smaller than the mesial ones, five 
or six in number, all continued simply to the beak; surface crossed by fine transverse lines of growth. 
Average width (of small specimen) five and half lines, proportional length ;°;, length of entering valve &. 


Position and Locality —Not common in the sandstone of Pwllheli, Caernarvonshire, and sandy schists 
of Yspatty Evan, N. Wales; limestone of Balmae Shore, Kirkeudbright. 


HEMITHYRIS HEMISPHARICA (Sow. Sp.) 
Ref. and Syn.= Atrypa hemispherica Sow. Sil. Syst. t. 20. f. 7. 


Sp. Ch.—Suborbicular, small valve flat, with a slightly deflected margin and inconspicuous beak; large 
valve evenly gibbous, subhemisph-rrical, with minute prominent beak; apical angle about 140°; hinge-line 
nearly as long as the shell is wide, cardinal angles obtuse; both valves radiated with about seventeen 
subequal, rounded, or obtusely angular ridges, separated by concave spaces resembling them in size and 

[wase. 11.] Do 


202 BRITISH PALASOZOIC FOSSILS. [ Bracuiopopa. 


curvature, crossed at nearly regular intervals by sharp scaly lines of growth. Casts shew, in the flattened 
entering valve, a small pit each side of the beak for the cardinal teeth, and a shallow mesial sulcus ex- 
tending half way to the margin, produced by a mesial septum; in the large receiving valve, two short, 
oblique, diverging slits of the dental lamelle bordering the beak. Width four lines, proportional length of 
receiving valve “, length of entering valve slightly less, depth j{;; tissue of shell fibrous. 

As some modern writers have referred this shell to the genus Orthis, I have taken great pains to 
ascertain the characters of the hinge, as the obvious absence of the puncturing in the tissue of the shell 
rendered the reference to Orthis very doubtful in my mind; and I have convinced myself that there is no 
cardinal area whatever, but that the beak of the entering valve is simply pointed, scarcely incurved, while 
that of the receiving valve is pointed, hollow, and so much incurved only as to leave a wide triangular fora- 
men beneath it; the hinge-characters therefore warrant the placing this singular shell in Hemithyris, with 
which also its tissue is identical. 

Position and Locality —Abundant in the fine Bala sandstone of Pwllheli, Caernarvonshire ; abundant in 
the coarse sandstone and conglomorate near Presteign, Radnorshire; common in the fine sandstone of the 


Braes, one and half miles EK. of Girvan, Ayrshire (common southern yariety). 


Var. Scorica (M°Coy). Pl. 1. H. fig. 10. 
Ref.— Quart. Geol. Journ. August, 1851, t. 9. f. 12. 


This may ultimately prove a distinct species, in which case the varietal name may become specific. 
It is distinguished from the type species by the ribs being more numerous (usually about twenty to twenty- 
four), considerably narrower, less prominent, and less regular in size and directness, and often irregularly 
forked—a character seldom or never seen except at the inner edge of the flat valve in the typical specimens. 
The receiving valve is also slightly more carinate, and the entering valve not so perfectly flattened, and with 
a faint trace of a wide, undefined, mesial hollow. 

This Scotch variety closely approaches M. de Verneuil’s figure of the Producta eminens of Pander, which 
he considers a variety of P. obtusa, Pand., and places in the genus Orthis. This Orthis obtusa has been 
shewn by de Verneuil to want the cardinal area of Ovthis, and is clearly congeneric with our present species, 
which seems to differ from the var. eminens by having fewer ribs, being less tumid, particularly in the 
entering valve, having no distinct muscular internal impressions; and from all the varieties, by having the 
front narrower or more convex, and the hinge-line shorter. A comparison with abundance of Russian 
specimens might obliterate some of these differences. 

Position and Locality—This variety is extremely common in the greenish sandstone of Mullock, Dal- 
quorhan, near Girvan, Aryshire. 

Explanation of Figures —P\. 1. H. fig. 10. Natural size, entering valve; 10a, Ditto, receiving valve ; 
104, Ditto, view of front margin. 


HeMmITHYRIS LACUNOSA (Linn. Sp.) 


Ref. and Syn.= Terebratula lacunosa Schlot. Nachtrage, t. 10. f. 6. = 7". borealis id. Kat. 65; Sil. Syst. 
tH UDA 3 UO, 


Sp. Ch.—Transversely oval, or subtrigonal, very gibbous, entering valve most so; sinus in front margin 
quadrate, very deep, abruptly defined, but the mesial ridge scarcely elevated, except at the margin, and the 
corresponding wide, flat, mesial hollow extending two-thirds to the beak ; six or seven strong, angular, simple 
ridges on each side, those nearest the angle short, leaving an obscurely defined smooth space on each side of 
the beak; mesial ridge with four angular ridges, equal to the lateral ones in size for about five lines from the 
beak, where the outer pair dichotomise, forming six large equal ridges at the margin of large specimens, and 
five ribs in the mesial hollow ; surface nearly smooth, or crossed by minute, regular, transverse striae. Width of 
large specimen one inch one line, proportional length \3, length of entering valve 7, depth of both valves ;7; 
tissue of shell fibrous. 
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This shell by its greater width in proportion to the length, greater gibbosity, and depth of front. sinus, 
distinct branching of outer pair of mesial ridges, &c. seems to be constantly distinguished from the H. crispata 
of Sowerby. As this is the only one of the several supposed varieties from different formations figured by 
Schlotheim, it is, I think, most correct to retain for it the present name, particularly when, as Mr Sowerby 
suggests, the supposed oolite examples may be the 7’. intermedia Sow. of the Min. Conchology, and this Silurian 
species may be the Anomia lacunosa of Linné. 

Position and Locality—Not uncommon in the Wenlock limestone of Wenlock, Shropshire. 


Hemitayris Lewisi (Davidson Sp.) 


Ref. and Syn. = Terebratula Lewisi David. Bull. de la Soc. Géol. de France, 2nd Series, Vol. V. 
tron 30: 


Sp. Ch.—Subrhomboidal or transversely oval; entering valve most gibbous, evenly tumid near the beaks, 
sides gradually curving towards the margin; mesial ridge prominent, obtusely rounded in the anterior half of 
the length, forming a very deep oblong sinus in the front margin; receiving valve convex near the beak, 
flattened at the sides, and with a deep wide depression in the anterior two-thirds of the middle; about nine 
strong angular ridges on each side, and two or four on the mesial ridge, and one or three in the corresponding 
ridges in the mesial sinus ; ridges crossed by sharp, scale-like transverse strize, most strongly marked near the 
margin; beak of entering valve small, much curved with a perforation beneath it; width of rather small 
specimen six and half lines, proportional length of receiving valve {,, length of entering valve jj, depth of both 
valves =; substance of shell fibrous. 

The greater width and more numerous lateral plaits separate it from the depressed varieties of the 
A. increbescens (Hall). Casts shew in the receiving valve two short, slightly diverging slits of dental lamellz, 
between which are three or four short diverging ridges, in the rostral portion; the entering valve shews a wide 
mesial slit of the thick septa, and impressions of two short cardinal teeth, just within the ends of the dental 
lamellee of the opposite valve. 

Position and Locality —Not wneommon in the Wenlock limestone of Dudley, Staffordshire ; in the black 
calcareous flags of Mathyrafal, S. of Meifod, Montgomeryshire. 


HemMitHyris Nasuta (J/°Coy). Pl. 1. L. fig. 5. 
Ref.—id. M°Coy, Ann. Nat. Hist. 2d Series, Vol. VIII. p. 393. 

Sp. Ch.—Longitudinally ovate, longer than wide, gibbous, entering valve much deeper than the receiving 
one; receiving valve with a small obtuse beak, incurved nearly to touch the beak of the entering valve, with 
a small triangular perforation beneath ; rostral portion tumid for about five lines from the beak, beyond which 
a wide, flattened, mesial depression is developed, gradually deepening towards the front, which in old specimens 
is very much produced into a flat tongue-shaped lobe, nearly as long as wide, gently sloping to the level of 
the most convex part of the entering valve; sides obtusely defined from the mesial furrow, gently convex ; 
lateral margins slightly sigmoid, and bent upwards at the front at a rounded angle of about 100°; entering 
valve with a slightly prominent beak: rostral portion and sides gently convex; after about five lines from the 
beak, the middle is prolonged nearly in a straight line to the produced front margin, forming a large obtusely 
rounded mesial ridge; surface radiated with simple, close, obtusely rounded ribs, about four of which, rather 
larger than the rest, are raised with the mesial furrow, the broad sides of which are smooth, each side with 
about twelve, slightly smaller ribs (seven in two lines at six lines from the beak near the side of the mesial 
furrow), leaving a rather broad smooth space at the rostral lateral margin on each side; (a fine longitudinal 
striation is seen in some parts). Length one inch two lines, proportional length of entering valve ;;;, greatest 
width about the middle of the length “, greatest depth of both valves (one-third from the beak) ;. 

In form this species much resembles the Terebratula promontorium of Kutorga from the lower Silurian 
limestones of Pulkowa, (see Verhandlungen der Russ. Kais. Min, Gesellschaft zu St. Petersburg, for 1845. 
t. 6. f. 3), but is distinguished by its ribbed surface. 
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Position and Locality.— Not uncommon in the schistose limestone of Craig Head, near Girvan, 
Ayrshire. 

Explanation of Figures —P1. 1. L. fig. 5. Profile, natural size, from the limestone of Craig Head; 5 a, 
Ditto, receiving valve. 


HEMITHYRIS NAVICULA (Sow. Sp.) 
Ref. and Syn.= Terebratula navicula Sow. Sil. Syst. t. 5. f. 17. 


Sp. Ch.—Ovate, widest at one-third from the beak, front gradually narrowing, obtuse; receiving valve 
with a semicircular profile, middle obtusely subcarinate, sides steeply inclined to the margin; front margin 
forming a flattened arch towards the large valve; lateral margins broadly arched towards the small valve ; 
beak small, incurved; apical angle 85°; entering valve slightly convex at the sides about the middle of its 
length, with a medial depression widening from the beak to the front ; surface smooth, or with traces of faint 
radiating striae. Cast shewing a very deep V-shaped depression on the most convex part of the receiving 
valve below the beak towards which it points, and defining the muscular impressions ; nearer the beak are the 
usual pair of diverging dental lamellie ; a thick mesial septum extends from the beak nearly half ?the length of 
the entering valve. Length five lines, proportional width =, length of entering valve =, depth of both 
valves =. 

The peculiar chevron mark on the cast of the great valve is very remarkable, and makes the cast very 
easily recognisable ; it forms the anterior boundary apparently of two great, prominent, muscular impressions, 
which are marked by radiating sulci from the beak. 

Position and Locality—This well-marked fossil, so abundant at the base of the Upper Ludlow rock, 
abounds in the strata following ; sandstone of May Hill, Gloucestershire ; Welchpool, Montgomeryshire ; grey 
micaceous grits at Dinas Bran, Llangollen; schists of Mynydd y Gaer near Ruthin, (S. side); schists of 
Cwm Craig Ddu, Builth, Radnorshire ; olive schists of Erew Gill Fach, Builth; Cowan Head, Kendal, West- 
moreland; Potter’s Fell, Kendal, Westmoreland, 


HeMITHYRIS NUCULA (Sow. Sp.) 


Ref. and Syn. = Terebratula nucula Sow, Sil. Syst. t. 5. f. 20 = Terebratula pulchra Sow. Sil. Syst. t. 5. f. 21. 
= Atrypa semisulcata (Dal.) Salt. Quart. Geol. Journ. Vol. I. and Geol. Surv. Vol. II. 


Sp. Ch.—Broad—ovate, subpentagonal; beak moderate, pointed, apical angle 105°; receiving valve less 
tumid than the opposite one, gently convex at the sides and near the beak; becoming depressed from half 
its length into a gradually widening mesial hollow towards the margin, which is raised thereby into a deep 
rotundato-quadrate sinus, a third wider than high: entering valve evenly tumid, with a shallow medial depression 
near the beak, margin deflected, mesial ridge only marked near the margin ; surface radiated with about sixteen 
to twenty strong, smooth, angular, simple ridges, all continuing to the beak, about four (three in the sinus) in 
the middle somewhat larger than the rest towards the front, and forming strong prominent teeth to the sinus; 
the six to eight lateral ridges abruptly curved with the margin in front (most usually seven). Width six and 
half lines, proportional length =, length of entering valve =, depth of both valves 2. Casts shew two very 
short subparallel dental lamellze, one each side of the beak in the receiving valve ; the opposite valve has a strong 
medial septum, extending nearly half way from the beak to the margin, and a small ovate impression close to 
the beak on each side for the origin of the apophyses; tissue fibrous; foramen moderate; surface smooth, 
with a few longitudinal lines at the edge. 

Varies slightly in depth, and in the prominence of the mesial ridges at the margin. The limestone 
specimens are larger than those in the grits, and more obtuse. As there seems to be no such species as semi- 
sulcata described by Dalman, I have used Sowerby’s old name. 

Having carefully examined a large number of specimens, I think with Professor Bronn, that the 7. pulchra 
and 7’. nucula of Sowerby should be united, the very trifling difference in form, and number of lateral plaits 


Bracuropopa.] LOWER PALAZOZOIC MOLLUSGCA. 205 


not co-existing, sometimes the one, and sometimes both being observable in the contiguous specimens, which 
are clustered in great numbers in the Upper Ludlow rock; and the obtuse looking examples (nucula) often 
prove, on counting, to have the same number of ridges, and to have the same proportions as the sharply- 
marked ones (pulchra). 

Position and Locality.—V ery abundant in the Upper Ludlow rock of Burton and Brockton, near Wenlock ; 
abundant in the green quartzose Upper Ludlow rock of Collinfield, and Benson Knot, Kendal, Westmoreland ; 
in the fine Ludlow rock above Parklane, Llandeilo, (above the white grits) ; Upper Ludlow of Downton Castle, 
Aymestry, Herefordshire; Lower Ludlow of Leintwardine, Shropshire ; Upper Ludlow of Dinas Bran, 
Llangollen, Denbighshire; in ditto, Lambrigg Fell, Kendal, Westmoreland; in hard gritty ditto, near Llan. 
gollen, Denbighshire ; in the olive schists of Mynydd y Gaer, Llanefydd near Ruthin, Denbighshire ; schists of 
Cwm Craig Ddu, Builth, Radnorshire; Aymestry limestone of Mortimer’s Cross, Aymestry, Herefordshire ; 
Wenlock limestone of Sedgley, near Dudley, Staffordshire ; limestone of Balmae Shore, Kirkcudbright ; Braes, 
one and half mile E. of Girvan, Ayrshire; abundant in Upper Ludlow rock of Woolhope. 


HEMITHYRIS PENTAGONA (Som. Sp.) 
Ref. and Syn. = Terebratula pentagona Sow. Sil. Syst. t. 5. f. 22. 


Sp. Ch.—Obscurely pentagonal, very much depressed, margins sharp; apical angle 115°; beak of 
entering valve pointed, slightly curved ; lateral margins nearly level, anterior margin slightly raised into a 
very wide and shallow sinus, from which the mesial ridge and hollow are very slightly indicated for a 
short distance from the margin; surface radiated with about thirty obtuse, narrow, unequal, occasionally 
branched ridges, about eight of which correspond with the mesial sinus in a specimen four and half lines 
long, and all of which become indistinct at two or three lines from the beak. Width of rather small specimen 
five lines, proportional length of receiving valve =, of entering valve 4, depth of both valves +4; substance 
fibrous. 

Position and Locality—Rare in the limestone of the Hollies, Church Stretton, Shropshire. Rare in the 
limestone of Clungunford, Shropshire. 


? HEMITHYRIS PISUM (Sow. Sp.) 
Ref. and Syn. = Spirifer ? pisum Sow. Sil. Syst. t. 13. f. 9. 


Sp. Ch.—Suborbicular, beaks very small, scarcely projecting ; front slightly narrowed, and with a minute 
obsolete sinus, not raising the edge; valves nearly equal, both gibbous a little behind the middle, gradually 
becoming depressed towards the sharp edge; a faint linear mesial sulcus extends from the beak of each 
valve to the sinus in the middle, coinciding posteriorly with a long internal mesial septum in each valve ; 
beak of the receiving valve very slightly prominent, with a wide triangular opening beneath the apex. Width 
three lines, proportional length about ;;;, depth of both valves about =. 

I have ascertained by carefully breaking a specimen, that there are no internal spiral appendages, and 
therefore the species does not belong to Spirifer, and I have observed a large triangular opening beneath 
the beak, so that it does not belong to Atrypa, where M. d’Orbigny has placed it. 

Position and Locality—Not uncommon in the Wenlock limestone of Wenlock, Shropshire. 


HEMITHYRIS ROTUNDA (Sow. Sp.) 
Ref. and Syn.= Atrypa rotunda Sow. Sil. Syst. t.13. f. 7. 


Sp. Ch.—Ovate, very gibbous, valves nearly equally convex, beak moderate, apical angle 115°, lateral 
margins nearly straight, front margin raised into a wide trilobed wave, from which three short, broad, 
obseure ridges extend half way towards the beak. Width about five lines, proportional length “, depth 
of both valves 4. 
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Differs from the Permian Terebratula superstes (Vern.) in the greater width of the shell and wider 
and shallower wave in the front margin. 

I have not ever seen a moderately good specimen of this species, and am consequently uncertain of the 
genus. 

Position and Locality.—Sandstone of Alt Goch, Llanfyllin, Montgomeryshire, (one very imperfect cast). 


HEMITHYRIS SPH#ROIDALIS (J/°Coy). Pl. 1. L. fig. 4. 
Ref—id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 398. 


Sp. Ch.—Suborbicular, gibbous, nearly equivalve, margins very obtuse from the inflection of the edges ; 
lateral margins nearly level, front margin abruptly raised into a quadrate sinus, about twice as wide as long ; 
receiving valve with a very small, pointed, slightly incurved beak, with a minute triangular perforation beneath 
it, evenly gibbous, except close to the sinus in the front margin, where there is a very slightly-marked 
depression ; entering valve evenly gibbous, with a very slightly-marked broad square ridge, extending a short 
way from the margin of the sinus; both valves radiated with from twenty to twenty-four very obtuse, rounded 
ribs, becoming gradually obsolete near the beaks, leaving the rostral portion nearly smooth; four of the 
ribs rather larger than the rest, slightly elevated with the mesial sinus; a short mesial septum in the 
entering valve; substance of the shell densely fibrous. Length five lines, proportional width ,°;, proportional 
depth of both valves *. 

The depressed spheroidal form, and very obtusely rounded ribs becoming obsolete towards the beak, 
distinguish this species from the H. nucula; and the elevation of the mesial sinus being towards the entering 
instead of the receiving valve, as well as more depressed form, distinguish it from the Terebratula spherica, 
and Terebratus deflexa of the Wenlock rocks, to which it is otherwise very similar. This seems to be the 
upper Silurian species referred to by Mr Davidson as identical with the Devonian Atrypa sphwrica of Sowerby, 
to which it is very strongly allied, but is more depressed, has only four mesial ribs, and the beak is not 
adpressed. The obtuseness of the plaits and smooth rostral portion separate it from the Zvrebratula pusilla 
(Sow.) of the Lower Silurian rocks. The very obtuse margin and smaller number of mesial plaits, and obtuse 
inflated form, separate it from the Terebratula famula of Barrande (see Haidinger Naturwissenschaftliche 
Abhandlungen, Band 1. t. 17. f. 6.) 

Position and Locality —Not uncommon in the Wenlock limestone of Dudley, Staffordshire ; Wenlock 
limestone of Ledbury, Herefordshire ; and the limestone of the Hollies, Church Stretton, Shropshire. 

Explanation of Figures—P1 1. L. fig. 4, Profile, natural size, from the limestone of the Hollies; 
4a, front view; 40, entering valve. 


HeEMITHYRIS STRICKLANDI (Sow. Sp.) 
Ref. and Syn. = Terebratula Stricklandi Sow. Sil. Syst. t. 13. f. 19. 


Sp. Ch.—Ovato-subtrigonal, beak of the receiving valve very small, flattened, and closely pressed over the 
beak of the opposite one, which is obscurely bilobed by a longitudinal mesial depression ; apical angle 130°; 
receiving valve much smaller than the other, flattened or gently convex at the sides, and in the third of the 
length near the beak, sinking abruptly into a deep, wide, mesial hollow towards the margin, which is lifted 
thereby into a deep, oblong, slightly rounded sinus, the corresponding flattened ridge to which in the opposite 
valve extends only half-way to the beak; ridges close, narrow, angular, simple, all extending nearly to the beak, 
but leaving a narrow, elliptical, smooth space at each side, usually eight raised with the sinus, the outer pair 
often becoming obsolete at the margin, eight or ten similar ridges on each side; plicated part of the lateral 
margin nearly straight ; the sides of some specimens shew a few coarse longitudinal strize towards the margin. 
Length one inch one line; proportional width =, length of entering valve >, depth of both valves =; tissue of 
shell fibrous. 

It is very seldom that any perforation can be seen under the singularly small, depressed, beak of the 
receiving valve. 

Position and Locality—Not uncommon in the Wenlock limestone of Sedgley, near Dudley, Staffordshire. 
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HeMITHYRIS SUBUNDATA (M/°Coy). Pl. 1. H. fig. 9. 
Ref.—id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 394. 


Sp. Ch.—Transversely broad-oval; valves gently and almost equally convex ; beaks very small, apical 
angle 140° near the apex, lateral margins straight, front raised into a rounded wave, from which in the large 
valve a wide shallow mesial depression extends half way to the beak, with a corresponding elevation in the 
small valve, in some specimens faintly extended to the beak; surface smooth. Average width one inch, pro- 
portional length ;;, length of entering valve =, depth of both valves = to =. 

This species is flatter and less wide than the Atrypa (Pentamerus) undata (Sow.), but less long than the 
Atrypa (Pentamerus) lens, being intermediate in form between the two; the casts shew however in the small 
valve a rather strong slit in the beak for the short medial septum, and a transverse pit on each side for the 
origin of the apophyses or hinge-teeth. The receiving valve has two short diverging dental lamellz bordering 
its beak, as in Hemithyris, with one or two small ridges between them; the sides of both valves shew about 
three straight once or twice-branched ridges of the pallial and ovarian vessels. The very small beak separates 
it from the Terebratula Herculea (Bar.) 

Position and Locality —V ery common in the schists and limestone of Mathyrafal, S. of Meifod, Mont- 
gomeryshire, and in the schists of Pen y Craig, Llangynyw, Montgomeryshire; slate of Alt ffair ffynnon, 
Llanfyllin, N. Wales. 

Explanation of Figures —P\. 1. H. fig. 9. Natural size from the limestone of Mathyrafal, shewing the 
smooth shell partially removed, exposing the dichotomous impressions of the pallial vessels; 9a, profile of 
rostral portion ; 9 4, end view of internal cast ; 9c, front view, shewing the elevation of the margin. 


Hemiruyris Upstton (Bar. Sp.) 
hef. and Syn.= Terebratula id. (Barrande, Naturwissenschaft Abhandl. Vol. I. t. 15. f. 9). 


Sp. Ch.—Subpentagonal, depressed; apical angle 90°; valves almost equally convex, greatest width 
about the middle of the length, front narrow, with a rounded notch in the middle, from whence a deep 
narrow depression extends two-thirds to the beak in the receiving valve ; entering valve evenly convex, or 
slightly depressed in the middle of the front margin; surface smooth. Length seven lines, proportional 
width =, length of receiving valve =, depth of receiving valve alone %. 

I have only seen the large valve of the British specimen, but in the Bohemian the small valve has 
only a marginal depression instead of the long sulcus of the opposite one. It is considerably wider than 
the 7. canalis (Sow.), and longer and more depressed than the 7’. didyma (Dal.) 


Position and Locality—tIn the sandy schists of Pwllheli, Caernaryonshire, 


Hemituyris Witsont (Sow. Sp.) 
Ref. and Syn.=Terebratula id. Min, Con. t. 118. f. 3; Sil. Syst. t. 6. f. 7. 


Sp. Ch.—Subpentagonal when young, apical angle 110°, with valves evenly tumid, becoming semi- 
cylindrical with age, by the abruptly deflected vertical extension of the front, with nearly parallel sides; a 
space about three to four lines long round the beak nearly smooth in both valves, but after this length 
(when the abrupt deflexion of the margin commences) about forty-eight equal, obtuse, longitudinal ridges, 
suddenly appear (about six in two lines) in middle of front, each of which becomes flattened, and divided 
by a fine mesial sulcus; commissure of the valves nearly straight at the sides, abruptly raised into a very 
deep oblong sinus in front, which gives very slight or no trace of mesial ridge or hollow in most specimens. 
Length of small specimen five lines, width the same, depth of both valves “. In older specimens the 
depth of both valves exceeds the length by one-third. The muscular impressions in the casts of receiving 
valve forming a very prominent subpentagonal boss. 

Position and Locality——Very common in the Aymestry limestone of Sedgley, Dudley, Staffordshire ; 
in Upper Ludlow rock, right bank of Dee, near Llangollen; Aymestry limestone of Leintwardine, Shrop- 
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shire ; Lower Ludlow mudstone of Green Quarry, Leintwardine, Shropshire; Wenlock limestone of Wenlock ; 
in the Upper Ludlow rock of Presteign, Radnorshire; Upper Ludlow limestone of Burton and Brockton, 
Wenlock. 


Genus. PENTAMERUS (Sow.) 


Gen, Char.—Shell globose, ovate, receiving valve largest ; generally destitute of mesial fold, but the sinus 
when it exists is usually in the entering valve, and the ridge in the receiving ; no hinge-line, area large, unde- 
fined, and having a deep triangular pit in the centre, under the beak of the dorsal valve, and into which the 
beak of the entering valve is strongly incurved ; internally the receiving valve has one large bipartite central 
septum, the walls of which suddenly divaricate as they approach the entering valve, forming the walls of 
the external triangular opening, and enclosing between them a triangular chamber much smaller than the 
two lateral ones; in the entering valve the two corresponding plates are subparallel, and separate from 
their origin, being so curved that internal casts shew one of their edges, like the diverging cardinal teeth 
of Orthis, and the inner edges form the long subparallel slits (casts shew a narrow cardinal area in this 
valve), the middle one of the three resulting chambers being much the narrowest. 

The forms of the lines of growth on the internal plates, their relative distance, and the proportion of the 
central to the lateral chambers in depth of the receiving valve, afford specific characters of great value. 


PENTAMERUS GALEATUS (Dal. Sp.) 
Ref. and Syn.=Atrypa galeata (Dal.) Vet. Acad. Handl. t. 5. f. 4. Sil. Syst. t. 12. f. 4. 


Sp. Ch.—Longitudinally ovate, very gibbous, receiving valve much arched, beak blunt, incurved, nearly 
in contact with that of the opposite valve, apical angle about 75°; in old specimens the margin is raised 
into a wide square ridge, reaching only a short way from the margin; lateral margin nearly level, except 
a small rounded wave toward the receiving valves at the cardinal angles; entering valve depressed, convex 
near the beaks, sides flattened, anterior half depressed at the margin into a sinus; surface with minute 
close concentric undulations, and very variable longitudinal ridges, seldom reaching the beak. Length one 
inch, width the same, proportional length of entering valve =, proportional depth of both valves 75; the 
mesial line of the septa in the receiving valve scarcely one-third the length of the valve, diverging parts 
very small scarcely one-third the depth of the septum; two septa in the entering valve not half its length, 
thin, diverging at an angle of about 7°. 

There are sometimes two or four subequal obtuse plaits in the sinus, extending half way to the 
beak, three or four undulations of each lateral margin, and the rest of the shell free of them, or, in 
other cases, they amount to twelve or fifteen distinct lateral and medial ridges reaching more than half 
way to the beak, and either subequal and simple, or very unequal and branched, in all cases being 
however most distinct on the middle of the shell. 

Position and Locality—Common in the Wenlock limestone and shale of Dudley, Staffordshire, and 
in the Lower Ludlow rock of Garden Quarry, Aymestry, Herefordshire. A smaller variety, about one- 
seventh wider than long (var. globosus), more rounded, and with very unequal plaits, occurs in the 
Aymestry limestone of Leintwardine, Shropshire; Ludlow rock above Parklane, Llandeilo; in greenish 
mudstone, and in Wenlock limestone of Wenlock, Shropshire ; not uncommon in the Wenlock lime- 
stone of Woolhope. 


PENTAMERUS ?GLOBOSUS (Soi. Sp.) 
Ref. and Syn.=Atrypa id. Sow. Sil. Syst. t. 22. f. 25. 


Sp. Ch.—Rounded, subrhomboidal, globose, or when old subeuboid from the deflexion of the front; 
a very shallow undefined mesial depression in the large valve, forming a shallow wave in the margin towards 
the opposite valve, which is evenly convex without a corresponding mesial ridge; lateral margins nearly 
even; apical angle 115°: casts of the receiving valve coarsely punctured about the rostral portion; beak 
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with a short strong slit (of the medial plate), rapidly divaricating inwards to enclose the beak of the 
entering valve; sides marked with four or five obscure longitudinal ridges (probably of the ovaries). 


Average width of small specimen seven lines, proportional length of receiving valve =; depth of receiving 


valve *, increasing greatly with age. 
Position and Locality.—In the schists above the second grits, Keeper’s Lodge, Goldengrove, Llandeilo ; 


fine Bala sandstone of Beavers Grove, Bettws-y-coed, N. Wales. 


PrentTaAMERus Knicuti (Sow.) 
Ref. and Syn. = P. Knighti+ P. Aylesfordi Sow. Min. Con. t. 28, and Sil. Syst. t. 6. f. 8. 


Sp. Ch.—Small valve rotundato-trigonal, evenly and moderately convex; large valve only little more 
convex than the opposite one when one inch long, but with age becoming rapidly more prominent, into a 
large conical incurved beak; average apical angle about 85°; cardinal area smooth, very variable in size, with 
an obtuse edge; septa of the small valve diverging at an angle of 12°, about half the length of the 
mesial septum in the receiving valve; septum of the large valve extending from the beak nearly to the 
margin, medial flat portion with a concave terminal edge (and having concave lines of growth), about a 
fifth wider than the divaricating portions which form the hood-shaped chamber connected with the triangular 
opening under the beak; front and lateral margins level; surface radiated with about forty subequal, obtusely 
angular ridges in a specimen two inches long (increasing to about sixty, and becoming irregularly alternate 
in size at the margin of a specimen four inches long). Length of rather small specimen two inches four 
lines, proportional length of entering valve =, width =. 

The beak of the large valve is often slightly oblique, and five or six of the ridges in the middle of 
the valves are often less than the others. 

Position and Locality——Very abundant in the Aymestry limestone near Aymestry, Herefordshire, and 
in same rock at Leintwardine, Shropshire; ditto, Sedgley; in the green mudstone (Lower Ludlow rock) 
of Garden Quarry, Aymestry, Herefordshire; very common in the Aymestry limestone near Woolhope, 
with an extremely elongate, narrow variety, with slightly thicker and fewer ribs (var. elongatus,) length 


three and half inches, proportional width * 


100° 


PENTAMERUS LEVIS (Sov.) 
Ref—Sow. Min. Con. t. 28. Sil. Syst. t. 19. f. 9. 


Sp. Ch.—Transversely oval, both valves evenly convex, smooth, or with few faint, broad, radiations near 
the edge; front and lateral margins level; apical angle about 115°: casts shew in the receiving valve the wide 
slit left by a very thick medial septum extending nearly to the front edge (the divaricating rostral portion 
much larger than in the P. oblongus); entering valve with two long thin septa diverging at about 10°, 
reaching more than half way to the front margin, the nearly horizontal curved outer edge, forming the 
large slits parallel with the hinge-margin, having a faint mesial septum between them reaching within 
one-half or one-third of the beak. Width one inch eleven lines, proportional length ;, length of entering 
valve #, depth of receiving valve 3. 

Position and Locality.—Abundant in the sandstone of Pwllheli, Caernarvonshire; Upper Bala sandstone 
of Penlan, Llandovery; Upper Bala flag of Cyrn y Brain, Wrexham, Denbighshire ; ditto 3 miles N. of Builth, 
Radnorshire; Caradoe sandstone and limestone of Soudley, Shropshire. Not uncommon in the Caradoc 
sandstone of Horderly. 


PENTAMERUS LENS (Sow. Sp.) 
Ref. and Syn.= Atrypa lens Sow. Sil. Syst. t. 21. f. 3. 
Sp. Ch.—Longitudinally ovate, moderately convex, greatest width slightly nearer the beak than the 
front; a large, obtusely rounded mesial ridge from the beak of the small valve, widening greatly towards the 
front margin, which is prolonged into an obtuse tongue-shaped lobe, margins nearly level ; surface crossed by 


sharp small lines of growth, with occasional obscure indications of fine longitudinal lines (?internal); casts 
[rasc. 11. | Ee 
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shew the usual hood-shaped piece within the beak of the great valve, from the ridge of which a thick but short 
mesial plate extends to the surface (forming a short slit in the cast); in the small valve are two short lamelle 
diverging at an angle of 33°, and between them, but not reaching the beak, is a very delicate mesial septum (as 
in the P. oblongus); small valve shews two impressions on each side of the beak nearly parallel with the 
hinge-line, but connected with the diverging plates by an inward curve, the muscular impressions are within 
the diverging plates. Length of small specimen (of small valye) eleven lines, width about the same, depth 
about three and half lines. 

This species has exactly the same internal structure as the P. oblongus, but having all the internal plates 
much shorter, the cast of the receiving valve sometimes shews the mesial septum, and sometimes the two 
diverging plates ; the latter I suspect scarcely reach the inner surface of the large valve, and the former probably 
scarcely projected from it, so that a slight difference of level in the cast brings one or the other into view; it is 
externally distinguished from that species by the widest part being nearer the beak, and the more prominent 
rounded, prolonged mesial ridge in front. 

Position and Locality —Rare in the olive Upper Bala shale of Coniston, Lancashire ; common in the Bala 
sandstone of Mandinam, Caermarthenshire. 


PENTAMERUS MICROCAMERUS (J/°Coy). 


Syn. and Ref. = Spirifer ? levis Sow. Sil. Syst. t. 21. f. 12. (not Pentamerus levis Sow.) = Pent. 
microcamerus M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 390. 


Sp. Ch.—Transversely elliptical, receiving valve depressed, gently convex, greatest depth near the beak, 
which is elevated nearly at right angles, the height being one-eighth the width of the hinge; entering 
valve gently convex; beak small, rather prominent, reaching to the plane of the lateral 
margins, with which the low, triangular area is nearly parallel; greatest depth slightly 
behind the middle; a broad, faintly marked, slightly convex, obsolete mesial ridge, and 
a few faint, broad, obsolete, irregular, lateral radiations ; hinge-line slightly less than 
the width of the shell; side margins elliptically rounded, front margins very wide, 
ee gently convex ; cardinal area nearly sixteen times wider than high ; surface apparently 


smooth, or with a very minute fibrous longitudinal striation ; internal cast of receiv- 
ing valve shewing the broad triangular boss of the foramen slightly keeled ; the mesial 
Upper Figure,—Internal cast Septum formed by the junction of the bounding lateral lamellze of the foramen only 
See ap netcaritealise aad reaching one-third the length of the shell, or a little more than equal to the width 
small rostral chamber, formed : . : . 
by the converging of the dental Of the rostral chamber; cast of entering valve with a very narrow triangular area in 
shoe Figure Rostra part of the plane of the lateral margins, two very slightly diverging dental lamellz, scarcely 
dinal_ ares, andivery small di- reaching twice the width of the area, (or one-eighth the length of the shell), exterior 
edges of which form two more diverging slits resembling cardinal teeth; a slight 
indication of a mesial septum, commencing a little in front of the ends of the diverging lamellee, from between 
the ends of which project two long spatulate muscular impressions, not reaching quite to the middle of 
the shell. Width two inches six lines, proportional length =, depth of receiving valve ;;,, of entering valve 
about the same. 

I have recently examined so great a number of specimens of this species from May Hill, that there can 
be no longer any doubt that it belongs, not to the genus Spirifer, as suggested by Mr Sowerby, nor to the 
genus Orthis, as suggested by the Palzeontologists of the Geological Survey, but is a distinctly defined species 
of Pentamerus, distinguished by the very small size of the rostral chamber in the receiving valve, and the 
extreme shortness of the diverging lamellie in the entering valve, which are not even indicated in Mr Sowerby’s 
figure thereof. As the species must be placed in the genus Pentamerus, and there is already a Pentamerus 
levis, 1 am obliged to propose a new specific name. In yery young specimens three lines long the mesial 
septum exceeds half the length of the shell. 

Position and Locality.—In the fine sandstone of Mandinam, Caermarthenshire. Very abundant in the 
sandstone of May Hill, Gloucestershire. 


SS 
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PENTAMERUS OBLONGUS (,So7.) 
Ref—Sil. Syst. t. 19. f. 10. 


Sp. Ch.—Longitudinally subtrigonal or ovate, both valves moderately convex, the middle third forming 
a wide, obscurely marked mesial elevation in each valve ; surface smooth near the beak, radiated with obscure 
broad, irregular furrows towards the margin; apical angle about =; front and lateral margins level ; casts 
of the large valve shew a strong narrow medial slit extending three-fourths the length of the shell, the 
divaricating portions and included chamber of the beak very small (little more than one-third the height 
of the medial part), and its width rather less than half the height; in the small valve the septa reach 
little more than one-third the length of the shell, diverging at an angle of 12°. Length two inches three . 
lines, proportional length of entering valve =, width (a little in front of the middle) “, depth of both 
valves =. 

Position and Locality—Abundant in the Caradoc limestone of Acton Scott, Church Stretton, Shrop- 
shire; in the sandstone near Presteign, Radnorshire ; schists of Castell Craig, Gwyddon, Llandovery, S. Wales; 
schists of Goleugoed, Llandovery, Mandinam, Caermarthenshire ; Caradoc limestone, the Hollies, Church Stret- 
ton, Shropshire ; abundant in the Caradoc sandstone of Horderly. 


PENTAMERUS UNDATUS (Sow. Sp.) 
Ref. and Syn. = Atrypa id. Sow. Sil. Syst. t. 21. f. 2. 


Sp. Ch.—Transversely oval, gibbous, large valve most so, with a very wide, flattened, strongly defined 
hollow from the beak, widening towards the margin, which it elevates into a strong obtuse lobe in the small 
valye, on which a corresponding flattened, prominent, strongly marked ridge extends from the margin to 
the beak; sides convex, gradually sloping to the cardinal angles, which when well preserved are nearly 
rectangular, from the straight hinge-line extending almost the width of the shell, but more usually appear 
(from injury) elliptically rounded; beak moderate, apical angle (including the cardinal angles) 140°;  sub- 
stance of the shell very thick; casts very often shew a coarse longitudinal, occasionally branched sulcation, 
indicative of the ovaries; the beak of the large valve with a very short mesial septum (about one-fifth of 
the length of the shell), divaricating to include the beak of the small valve, which has a very minute diverging 
plate on each side of the beak, exterior to each of which is a transverse oval depression; surface smooth, 
or with fine lines of growth. Average width of small specimen eleven lines, proportional length of receiving 
valve =, of entering valve nearly the same, depth of both valves =. 

The internal plates are excessively small, but formed on the usual plan of Pentamerus. I observe that 
in those species in which the plates are very small, the outward-curved marginal portion of the two diverging 
plates in the beak of the entering valve is unusually strong, giving to casts the appearance of four slits in 
the beak, or of two slits and two oblique teeth. 

Position and Locality —Very common in the greyish Bala schists of Mathyrafal, S. of Meifod, Mont- 
gomeryshire ; common in the Bala schists of Pen y Craig, Llangynyw, Montgomeryshire ; Bala schists of 
Goleugoed, Llandovery, Mandinam, Caermarthenshire ; common in the calcareous schists of Penlan, Llando- 
very, S. Wales. 


8th Family. ORTHISIDA. 


Shell fixed, fibrous, or punctured; an opening for the passage of the muscle of attachment between 
the beaks; (arms and other soft parts supposed to resemble Lingula;) a low triangular cardinal area in 
each valve, largest in the receiving valve. No spiral testaceous internal appendages. 

Genera: 1, Porambonites; 2, Orthis; 3, Orthisina; 4, Leptaena; 5, Strophomena; 6, Leptagonia ; 
(7, Chonetes; see Leptena). 


EE2 
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Genus. PORAMBONITES (Pand.) 1830. 
Syn. = Isorhynchus King 1850 (not of Schénherr). 


Gen. Char.—Subglobose, depressed, entering valve largest; beaks obtuse, subequal, separated by a 
small cardinal area in each valve; foramen in each valve small, triangular, reaching the hinge-line ; two long 
slightly diverging dental lamellee in each valve, those of the receiving valve closest together; surface coarsely 
punctured in lines. 

I am unable to state the true generic characters of these shells from the specimens I have examined. 
They form the group equirostres of Murchison, Verneuil, and Keyserling, in their section of “ Abnormal 
Spirifers,” and the genus sorhynchus of King. Neither Pander nor these latter writers have described the 
hinge, nor internal characters fully, but the group is obviously a very peculiar one, remarkable for the two 
long, slightly diverging dental lamellz in each valve, and is, I think, most allied to Orthis, an opinion in 
which Murchison, Verneuil, and Keyserling, seem to coincide, though placing them among the Spirifers. 


PORAMBONITES INTERCEDENS (Pand.) 


Ref. and Syn. = Porambonites alta + elevata + pentagona + lata + plana + trigona + subrecta + latissima + parva 
+ rotunda + intercedens. Pander Beit. zur Geogn. = Spirifer porambonites Von Buch. M. V. K. Geol. Russ. 
t. 2. f. 3, 4; 5. 


Sp. Ch —Subpentagonal, depressed, greatest width about the middle of the length, sides elliptically 
rounded; greatest depth rather behind the middle of the shell; entering valve about one-third deeper than 
the receiving one, rostral portions tumid, gradually becoming compressed towards the margin ; beaks very 
small, obtuse; apical angle about 120°; cardinal area very small; hinge-line short, forming a very obtuse 
angle with the lateral margins; lateral margins slightly sigmoid; front margin very abruptly raised into a 
rotundato-quadrate sinus, producing a wide, flat, abruptly defined mesial depression in the receiving valve 
searcely extending within six lines of the beak; mesial ridge of the entering valve scarcely perceptible ; 
surface marked with close, flattened, subequal, longitudinal strize (about eleven in the space of one line at 
the margin), separated by rather narrower sulci, very coarsely pitted. Width of large specimen one inch 
five lines, proportional length %, depth =; . 

Although perfectly agreeing with Murchison, de Verneuil, and Keyserling, that all the above specific 
names of Pander belong to one variable species, I do not think it desirable to add to the number, as they 
have done, by adopting Von Buch’s name, Spirifer porambonites. 1 have used for the species the first 
specific name out of the synonyms used by Pander in his descriptions, although it is rather with the 
large depressed varieties named by him P. pentagona that our specimens have most analogy. It is very 
interesting to find this species in Great Britain, from its apparently very restricted geographical range, 
though occurring in such great profusion in the Lower Silurian strata about St Petersburg, and rarely 
in strata of same age at Christiania. 

Position and Locality ——Not very uncommon in the limestone of Wrae Quarry, Upper Tweed, near 
Broughton. 


Genus. ORTHIS (Dalman.) 


Gen. Char.—Subquadrate, or rounded; hinge-line generally less than the width of the shell; each 
valve has a triangular cardinal area, and mesial triangular foramen open, in the receiving valve, closed in the 
other by its own prominent, bifid, rostral tooth; the receiving valve is the largest, and also is usually the 
most elevated, and gibbous in the middle; opposite valve usually smaller, less convex, and generally with 
a mesial sinus; surface generally marked with longitudinal striz or plaits; shell-tissue closely and very 
minutely punctured; interior surface of receiving valve with a short mesial septum, and a strong diverging 
hinge-tooth on each side, from which a semicircular dental plate extends, on the inside of which is often 
seen a large radiated muscular impression ; entering valve with a prominent, small, bi- or tri-fid rostral 
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tooth, and two short, prominent, very divergent cardinal teeth, each with a cardinal pit between it and the 
hinge, and a thick, obscure, mesial ridge, with usually two rounded, subequal, depressed muscular impres- 
sions on each side, the tumid boundaries of which sometimes form a cross. 

The opening in area of the receiving valve being free, and without trace of pseudo-deltidium, distinguishes 
this genus perfectly from the others of the family; and in casts this produces a remarkable difference, the 
triangular rostral portion of the receiving valve being inseparably fixed to the flattened cardinal area, while 
in Strophomena the triangular beak is separately defined all round, on account of the closing of the opening. 


OrtHIs ACTONIZ (Sow.) 
Ref.—Sil. Syst. t. 20. £. 16. 


Sp. Ch.—Truncato-orbicular ; hinge-line equal to the width of the shell; cardinal angles acute; receiving 
valve very convex; entering valve flat; cardinal area in both valves low, nearly equal, slightly curved, both 
inclined inwards to the commissure, so that the beak of the convex receiving valve is nearly on a level with 
the lateral margins; valves radiated, with from eleven to twenty (in the latter case several ones on the ears 
abruptly smaller than the rest, total number most usually thirteen) large angular ribs, separated by angular 
hollows ; ribs usually simple for about six lines from the beak, when most of them split irregularly into two 
or three less deeply-defined branches; surface crossed by fine imbricating strie of growth; casts of the 
convex or receiving valve shew at the beak two short, thick, cardinal teeth, diverging at an angle of 95°; 
the surface nearly smooth, with narrow definite ribs, separated by broad flat spaces, a few at the middle, 
reaching quite to the beak, the rest nearly so, their marginal extremities abruptly branching two or three 
times, and with occasional, short, intervening ribs; cast of entering valve with the diverging pits, of two 
small cardinal teeth, nearly parallel with the hinge-line, from which they are separated by two small projections 
for the cardinal pits, and in the centre of the beaks a small longitudinal depression for the rostrum; in front of 
these is a shallow mesial depression, flanked by two obtuse, obscure, rounded elevations, marking one pair 
of muscular impressions, the ribs not reaching quite to the beak. Width of small specimen ten lines, propor- 
tional length = to 7%, depth ;% to ,{;, height of both areas 4. 

The entering valve seems concave in many specimens, but I think only from violence—the best 
specimens shew it flat. ‘The large few angular ribs separate this from O. calligramma and O. flabellulum, 
even when the characteristic branched extremities cannot be seen. 

Position and Locality —Extremely common in the fine sandstone of Acton Scott, Church Stretton, 
Shropshire ; Bala sandstone of Alt yr Anker, Meifod, Montgomeryshire; Bala schists of Gelli Grin, Bala, 
Merionethshire ; schists of Blaen y Cwm, W. of Nantyr, Glyn Ceiriog, S. of Llangollen, Denbighshire ; 
Bala limestone of Tyn y Cabled, Llanfyllin, N. Wales; Bala schists of Llansantfraid, Glyn Ceiriog, Denbigh- 
shire; Bala schists of Maes Meillion, S. of Bala, Merionethshire; Bala schists of Cader Dinmael, near 
Corwen; Bala schists of Bryn Melyn, near Bala Merionethshire; Bala schists of Pont y Glyn, Diffwys, 
W. of Corwen, Merionethshire; Ingleton and Thornton, Beck; Horton, in Ribblesdale, Yorkshire; Bala 
schists of Cwm of the Cymmerig ; Coniston (Bala) limestone, of Coniston Water-Head, N. Lancashire; Bala 
limestone of High Haume, Dalton in Furness; Bala schists of Rhiwargor, near Llanwddyn, Montgomery- 
shire; Bala schists of Bryn Eithin, Penmachno, N. Wales; one doubtful variety in the Bala schists of 
Mathyrafal, S. of Meifod, Montgomeryshire, resembling Sowerby’s figure of his O. flabellulum, var. 8 (Sil. 
Syst. t. 19. f. 8), but with only fourteen ribs before their increase from the middle of the shell. 


ORTHIS BILOBA (Linn. Sp.) 

Ref. and Syn.=Anomia biloba (Linn.) Syst. Nat. 1154= Terebratula sinuata Sow. Linn. Trans. Vol. XII. 
t. 28. f. 5, 6.=Delthyris cardiospermiformis Dal., = Spirifer sinuatus Sow. Sil. Syst. t. 13. f. 10. = Orthis 
biloba Davidson, Bull. de la Soc. Géol. de France, 2nd Series, Vol. V. t. 3. f. 18. 

Sp. Ch.—Longitudinally obcordate, or subtrigonal; front wide, and very deeply bilobed; beak large 
incurved ; cardinal area flattened triangular, twice as wide as high; hinge-line straight, less than the width 
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of the shell, ears slightly flattened, rectangular, sides slightly convex, diverging at a variable angle, front divided 
into two narrow rounded lobes, from which a deep angular sinus extends to the beak in each valve ; both valves 
moderately tumid, surface radiated with strong, sharply-marked, obtusely angular, irregular, dichotomous 
ridges (five in one line at the margin). Length three lines, proportional width at front =, length of 
hinge-line =, depth of both valves about =. 

The above-quoted figure of Mr Davidson shews the interior, with the rostral tooth flanked by two long, 
diverging, cardinal teeth, the margin strongly crenulated, and the two pairs of muscular impressions narrow, 
oblong, and obliquely elongated to two-thirds the length of the shell. 

Position and Locality—Calcareous Upper Bala schists of Cefn Coch, Glyn Ceiriog, Denbighshire. 


OrtTHIS CALLACTIS (Dal. 2.) 
Ref.—His. Leth. Suec. t. 20. f. 9. Sow. Sil. Syst. t. 19. f. 5. 

Sp. Ch.—Truncato-orbicular, both valves greatly depressed; hinge-line slightly exceeding the width of 
the shell; surface radiated with from sixteen to twenty radiating ribs, separated by broad concave spaces 
(forming very broad, rounded, smooth ribs in the interior) ; in most specimens the ribs are more or less divided 
into three by a pair of minor lateral furrows, reaching half way to the beak; cardinal area narrow in both valves, 
the entering valve with a slight concavity near the beak ; receiving valve with a slight convexity near the beak ; 
hinge-teeth of entering valve nearly parallel with the hinge-line, with a thick mesial ridge extending from 
between them nearly to the margin (coinciding with one of the external intercostal spaces). Width eleven 
lines, proportional length =, depth =. 

There is a great contrast between the interior and exterior views of this species, the former being 
radiated with very wide, obtusely-rounded ribs (agreeing with Hisinger’s figure), the exterior shewing narrow 
rounded ridges separated by wide concavities. The variety is extremely common and irregularly developed, 
in which the lateral sulci seem to render several of the ribs trifid, increasing the number and decreasing the size, 
particularly near the cardinal angles, and the margins of large specimens. The great depression of both 
valves easily separates the species from the O. Actoniw, to which it is most allied. On the interior, three of the 
middle ribs often appear to converge before reaching the beak. 

Position and Locality —Rare in the Bala schists of Bala, Merionethshire; more common and of larger 
size in the Bala limestone of Gaerfawr, Welchpool, Montgomeryshire; very common and still larger (often 
an inch long) in the limestone of Wray Quarry, Upper Tweed, near Broughton. 


ORTHIS CALLIGRAMMA (Dal. as defined by M. V. K.) 
Ref. and Syn.—Geol. Russ. t. 13. f.'7. =O. virgata, Sow. Sil. Syst. t. 20. f. 15. 


Sp. Ch.—Suborbicular, apical angle about 145°; hinge-line slightly less than the width of the shell, greatest 
width about the middle of the length; receiving valye most convex, with a prominent beak, incurved nearly 
to the level of the lateral margins of the shell, greatest depth a little behind the middle ; cardinal area moderate, 
triangular, inclining backwards at an angle of 145°; entering valve uniformly convex, or with a slight longi- 
tudinal depression in the middle, about one-third the depth of the receiving valve; cardinal area very narrow, 
beak not projecting; surface of both valves radiated, usually with from eighteen to thirty-two simple, very 
regular, sharply defined, round or subquadrate ridges, the twelve or fourteen middle ones of which reach the 
beak, the lateral ones reaching the hinge-margin, the intervening spaces usually equal to the ridges in size 
and shape, and having one or three fine longitudinal striz towards the margin (never forming intermediate 
ribs) ; cast of the entering valve shewing the slit of a small rostral tooth in the triangular pad of the foramen ; 
two small pits of the cardinal teeth; impressions of the posterior pair of adductors, obtuse, prominent, separated 
by a deep mesial suleus, which becomes wider and shallower towards the front margin; casts of the receiving 
valve shew two short, thick, subparallel dental lamellze, and sharp narrow elevated ridges, extending nearly to the 
beak. Width (of small specimen) eight lines, proportional length of entering valve #4, width of cardinal area ¥%,, 
depth of both valves 34, (length occasionally one inch two lines). 
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This species is excellently figured and described by MM. Murchison, de Verneuil, and Keyserling, in 
their Geology of Russia, but united with the old O. flabellulum of Sowerby, from which it is constantly 
distinguished by its more regular definite ribbing, and the fine longitudinal striz in the interspaces, without 
short irregular ribs, the sharp extension of the ridges more nearly to the beak on the casts, the greater incli- 
nation of the large cardinal area, and its being situated in the most convex instead of the flat valve. 

The 0. Davidsoni (Vern.) of the Wenlock rocks, is distinguished by its area forming a considerable angle 
with the plane of the lateral margins, thus elevating the beak. 

Position and Locality—Very common in the sandstone of Tan y Craig, Builth; and sandstone of 
Goldengrove, Llandeilo; Bala schists of Blaen y Cwm, W. of Nantyr; Glyn Ceiriog, S. of Llangollen, Denbigh- 
shire ; Bala schists of Llansantfraid, Glyn Ceiriog, Denbighshire ; sandy schists of the Hollies, Church Stretton, 
Shropshire; a small variety, about seven lines wide and with sixteen or eighteen ribs, very abundant in the 
sandstone of Cerrig Cregyn, Anglesea, agreeing in striation and all other characters with the true type; rare 
in the Bala limestone of Coniston Water-Head, Lancashire; in the grey quartzite of Carn Goran, Cornwall ; 
yar. not uncommon in the Bala limestone, Horton in Ribblesdale, Yorkshire. : 


Var. @ CALLIPTYCHA (JM°Coy). 


A beautiful variety, agreeing in the character of the area with the regular type, but rather more convex 
(depth of receiving valve &), with sixteen or eighteen ribs, in the interspaces between which the striz are of 
unusual strength, wire-like, and also occurring on the ribs themselves near the margin. 

Position and Locality.—Rare in the Bala limestone of Llansantfraid, Glyn Ceiriog, Denbighshire. 


ORTHIS CONFINIS (Salt.) 
Ref—Salter, Quart. Geol. Journ. Vol. V. t. 1. f. 4. 


Sp. Ch.—Subquadrate, depressed, receiving valve with a slightly projecting conoidal beak, from which 
a slightly marked longitudinal keel, or convexity, extends for a few lines towards the margin, and from which 
the surface slopes with little curvature in all directions towards the margin, the greatest depth being at 
the beak ; margins in one plane, or in young specimens, with a minute, obtusely angular wave, in the front 
margin towards the receiving valve; entering valve gently convex, greatest depth about the middle of the 
length, with a very small depressed beak, from which a rather deep, narrow, undefined sinus extends for about 
four or five lines towards the margin, then gradually disappearing ; cardinal area curved, triangular, six times 
wider than high in the receiving valve, with a narrow, triangular, open foramen, inclining backwards at 100°; 
area of entering valve rather less than half the width of that in the receiving valve, to which it is at right angles ; 
both valves radiated with narrow, round, straight, prominent, very sharply-defined ridges, separated by flat, 
smooth spaces, as wide or considerably wider than the ridges, and increasing irregularly in number by inter- 
ealation at a short distance from the beak, in well-developed specimens, in which at six lines from the beak there 
are five subequal ridges in two lines; in other specimens the ridges are closer, every third or fifth stronger than 
the others, producing a fasciculation, and seven in two lines, ridges much closer on the sides than towards 
the middle. Width one inch one line, proportional length of receiving valve =, of entering valve ;;, 
depth =. 

The great difference which I have above registered in the number and general character of the radiating 
ridges, may be traced in such a way among the Scotch specimens as leaves no doubt of the specific iden- 
tity of the forms, some of the specimens, with more numerous ridges, having them nearly uniform in size, 
while some of the specimens with the more distant ridges have them more or less fasciculated, as in the extreme 
forms above alluded to; in all cases, however, the species seems very distinct, by the narrow, very sharply- 
defined, round linear ridges, and smooth, flat, wide interspaces; the casts are strongly marked with radiating 
ridges round the margin. 

Position and Locality—Extremely common in the impure concretionary limestone of Bugon, Knock- 
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dollian, three miles from Ballintrae, Ayrshire; ditto Colmonel on the Stinchar; in the Bala limestone of 
Llandeilo, Caermarthenshire (finely-marked specimens) ; limestone of Trownscoed Gaerfawr. A fine-ridged 
variety in the limestone of Mulock Quarry, Dalquorhan, near Girvan, Ayrshire. 


OrtHIs crisPpA (M°Coy). Pl. 1 H. fig. 43. 
Ref.—M ‘Coy, Syn. Sil. Foss. Irel. t. 3. f. 10. 


Sp. Oh.—Truncato-elliptical, length exceeding half the width. depressed, hinge-line as wide as the shell, 
cardinal angles nearly rectangular ; cardinal area of receiving valve flattened, triangular, five times wider than 
high, and forming an angle of about 95° with the lateral margins; area of entering valve linear, almost 
obsolete, bent inwards nearly in the plane of the lateral margins; receiving valve gently convex ; entering valve 
nearly flat; surface of both valves covered with close, prominent, obtusely-angular, subequal ridges, six to eight 
in two lines at four lines from the beak, or forty-five to fifty at the margin, separated by slightly narrower 
spaces, and branching two or sometimes three times between the beak and margin, the ridges and interspaces 
crossed by regular, erect, squamose, concentric lines of growth, about the thickness of the ridges apart. 
Average width nine lines, proportional length varying from ,, to {;,, depth ;, height of cardinal area jj. 

I think it possible that the Orthis scabrosa (Davidson), figured in the Lond. Geol. Journ. Vol. I. t. 13, 
f. 14 and 15, may be the adult of this species, which is remarkable for the strong, regular, scale-like transverse 
seulpturing of its branching ridges. 

Position and Locality—Not uncommon in the schistose and calcareous beds of the Bala rock of Bala, 
Merionethshire; Bala limestone of Helms Gill, Dent, Kendal. 

Explanation of Figures —P1. 1. H. fig. 43. Natural size from the Upper Bala rock of Bala.—Fig. 43a. 


Profile of entering valve, and cardinal area of receiving valve-—Fig. 434. Surface magnified. 


ORTHIS ELEGANTULA (Dail.) 


Ref. and Syn.—Dalman, t. 2. f. 6. Davidson, Lond. Geol. Journ. t. 13. f. 10 (enlarged two diameters) 
= Orthis canalis Sow. Sil. Syst. t. 13. f. 12. and (Var. a. antiquior M°Coy) t. 20. f. 8. 


Sp. Ch.—Longitudinally obovate, hinge-line slightly less than the width of the shell, which is greatest at 
one-third the length from the beak of the entering valve, sides converging towards the front, which in old 
specimens is narrowed and produced in a small lobe; receiving valve very convex along the middle, from which 
the sides slope with slight convexity to the margins, greatest depth at one-third the length from the beak, 
which is very large and so much incurved as to reach the plane of the lateral margins ; cardinal area triangular, 
sharply defined, height usually one-fourth the width, but varying slightly in inclination and curvature, nearly in 
the plane of the lateral margins ; entering valve nearly flat, slightly convex on the sides, with a narrow mesial 
depression strongest near the beak, becoming gradually replaced, after two or three lines, by a slight mesial 
convexity, which gradually increases with age, so that this valve at three lines from the beak shews a slight 
wave in the front margin, convex towards the receiving valve; when about four lines the margin is horizontal, 
and when seven lines long, there is a slight wave, with the convexity towards the entering valve ; striz very 
obtusely angular, nearly equal at the margin (intervening sulci much narrower than the ribs), increasing in 
number by occasional dichotomy, twelve or. thirteen in two lines at three lines from the beak of entering valve ; 
about ten in same space at margin of large specimens (six lines long), on which they are strongly arched in a 
divaricating manner from the beak and mesial line, leaving an irregular triangular packet of two or four striz 
down the middle finer than the rest; striae more equal on the receiving valve, with a mesial parcel of three or 
five finer than the adjoining ones; interior of entering valve, with two very large, diverging, cardinal teeth, 
bordering two deep, ovate, cardinal pits, and a small, triangular, rostral tooth; four rounded, subequal, very 
faintly marked muscular impressions, the posterior pair deepest but rather smaller than the anterior, occupy 
the visceral space, bounded by very obtuse, doubly incurved, external ridges on each side, and an obscure, 
obtuse, longitudinal and transverse ridge, forming a crucial impression ; margin marked with radiating im- 
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pressions of the external striee, Average length six and half lines, proportional width , length of entering 
valve =, depth of both valves =. Shell under the lens granulo-punctate. 

The obtuse subequal strive, not grouped in large bundles. and the few, fine, mesial strice, easily separate 
this, as M. de Verneuil has shewn, from the O. parva of the lower strata, with which it has often been con- 
founded. The length increases considerably in proportion in old specimens, and the depth, owing to the 
curvature of the receiving valve, is sometimes (though very rarely) as low as ;% in Gothland specimens. The 
specimens of var. a. (antiquior) from Sowerby’s localities for his figure, t. 20. f. 8. are rather wider and flatter 
than those in the Wenlock limestone and Gothland strata: the lateral strize do not arch so much, the few finer 
ones are not distinct in the middle, and there is rather a greater difference in size between the anterior 
and posterior pair of muscular impressions ; still the striz and slight variations of form may be so nearly 
paralleled in a handful of Gothland specimens, that although there may be a distinction, | do not feel able 
to express it. 

Position and Locality—~-Coarse schists of Moel Seisiog, Llanrwst, Denbighshire; very common in the 
Bala limestone of Corwen, Merionethshire ; Bala schists of hills N. of Conway Falls; Bala schists of Mathy- 
rafal, Meifod, Montgomeryshire ; calcareous Bala schists, Maes y Fallen, Bala, Merionethshire; common in the 
Wenlock limestone of Dudley, Staffordshire; abundant in Bala schists of Bryn Eithin, Penmachno; sand- 
stone of Mulock Quarry, Dalquorhan; Bala schists S. of Capel Garmon, Denbighshire; Bala schists of Cefn 
y Coed, Llangedwyn, Glyn Ceiriog, Montgomeryshire; Bala schists of Yspatty Evan, N. Wales; Bala schists 
at hills S. of Cwm Lanerch, Bettws, Caernarvonshire; Upper Silurian schists of Mynydd y Gaer, S. side, 
Llanefydd, near Ruthin, Denbighshire; Bala schists of Cader Dinmael, near Corwen, Denbighshire; Bala 
schists of Blain y Cwm (at junction), W. of Nantyre, Glyn Ceiriog. S. of Llangollen, Denbighshire; Bala 
schists of. Pont y Glyn Diffwys, W. of Corwen, Merionethshire ; Bala schists of Beaver’s Grove, Bettws-y- 
coed, N. Wales; Bala limestone of Tyn y fridd, near Mathyrafal ; Bala schists of Gaerfawr, Montgomeryshire. 

Var. a. (antiquior) sandy Bala schists of Pwllheli, Caernarvonshire; Bala schists of Llwyn y ci, N. W. of 
Bala; fine Caradoe sandstone of Acton Scott, Church Stretton, Shropshire; Pala schists W-. of Llanfechan, 
Montgomeryshire ; Bala schists of Gelli Grin, Bala, Merionethshire; Caradoc schists of Plas Madoc, N. of 
Llanrwst ; near Girvan, Ayrshire; abundant in and almost composing a mass in Caradoc limestone and sand- 
stone of Horderly; in the hard ecaleareous Bala schists of Capel Curig; Upper Bala schists of Bwleh y 
Groes, S. of Bala, Merionethshire; Bala schists of Bryn Melyn, near Bala, Merionethshire ; very abundant 
in the Bala schists of Llansantfraid, Glyn Ceiriog, Denbighshire; Bala schists of Rhosfawr, N. of Glog, 
Llanfyllin, N. Wales; Bala schists of Milltir Cerrig, Llangynnog, Montgomeryshire; Bala schists of Cefn 
Coedog, Corwen, Merionethshire; schists of Bwlch y Ciban; Bala schists of Rhiwargor, near Llanwddyn, 
Montgomeryshire; Bala schists of Cwm of the Cymmerig, EK. of Bala, Merionethshire, schists of Pen Cerrig 
Serth, two miles N. of Builth, Radnorshire; common in the Bala limestone of Bala; slates of Cefn Coedog, 
Jorwen, N. Wales; Bala limestone and sandstone of Alt yr Anker, Meifod, Montgomeryshire; Bala schists of 
Coed y Bedw, Bala, Merionethshire; sandstone of Mulock Quarry, Dalquorhan, Ayrshire; Pala schists of 
Bwlch y Groes, S. of Bala, Merionethshire. 


ORTHIS EXPANSA (So07.) 


Ref. and Syn.= O. expansa Sow. Sil. Syst. t. 20. f. 14. + Orthis pecten Sil. Syst. t. 21. f. 9. (not of Dal.) 
+ Orthis alternata* Sow. Sil. Syst. t. 19. f. 6. 


Sp. Ch.—Semielliptical ; hinge-line as wide as the shell ; cardinal angles nearly rectangular ; receiving valve 
flattened, slightly convex towards the beak, gradually flattening towards the margins, which are in one plane; 


* All the specimens of this species which I haye examined from Sowerby’s localities were exterior casts of the same 
shell of which his O. eapansa was the internal cast. The outline varies from his figure of O. alternata to that of the 
specifically identical shell which he has figured as the O. pecten of Dalman. A few specimens with the proportional length 
only 7, and with a few strong concentric waves of growth at the margin, agreeing with my O. pseudopecten (Sil. Foss. Irel. 
p- 33. t. 3. f. 16.), I now believe to be only a variety of the present species. 

[Fasc. 11.] Fr 
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cardinal area flat, low, triangular, ten times wider than high, inclining backwards at an angle of about 115°; 
internal casts of receiving valve minutely granulated and marked round the margin by sharp irregular traces of 
the external striz; muscular impressions extremely large, reaching slightly more than half the length of the 
shell, very coarsely suleated, forming a rounded, or broad ovate, patch without a defining lateral, or anterior, 
boundary, divided along the middle by an obscurely marked trace of a flattened internal ridge, terminating 
close to the beak in two short subparallel slits from a pair of small internal ridges; cardinal teeth very 
short, bifid, diverging at 125°, enclosing the triangular boss of the open foramen undivided from the flat cardinal 
area; entering valve flattened, with a narrow cardinal area rather less elevated than in the receiving valve ; 
interior large rostral tooth deeply bifid, forming two very large deep pits in the beak of the casts, exterior to 
which are the two short, narrow, faintly-impressed sulci of the small cardinal teeth, diverging at an angle of 100°; 
muscular impressions forming two obliquely-diverging narrow lobes, on each side of a thick short mesial ridge, 
extending little more than half their length; surface radiated with very fine, transversely-striated elevated lines, 
separated by still finer punctured sulci, the ridges divaricatingly arched towards the cardinal angles at the 
sides, very irregular in size, usually with the coarser about half a line apart, and with from one to three or five 
finer ones between each pair, the odd one after four or five lines becoming as large as the primary, and receiving 
fresh, smaller intermediate ones, so that the size and closeness of the striation is nearly uniform in all parts: 
there are about fifteen to nineteen striz in two lines at the margin of large specimens, but at six lines 
from the beak there are about twenty to twenty-five strize in two lines, about eight of which are larger than 
the rest, within an inch of the beak, but all becoming nearly equal towards the margin of larger examples ; 
hinge-line at the sides often marked with a few short oblique wrinkles; width one inch eight lines, proportional 
length =, depth 5). 

Some specimens of internal casts of receiving valve shew a subspinulose granulation, and two divaricating 
fan-shaped bundles of very slender, often-branched ovarian impressions, extending from the middle of the front 
of the great muscular impressions towards the front and sides of the anterior margins. The very large suite of 
specimens which I have carefully examined of casts of the receiving valve, shew in every case the triangular 
boss or impression of the foramen in the middle of the cardinal area, firmly united therewith to the apex, 
proving the foramen to have been open; for if it had been closed by a pseudo-deltidium, there would have been 
a vacant space left between the conical cast of the beak and the cardinal area; the species therefore cannot be a 
Strophomena, (in the sense of Mr Sharpe’s and this work,) but an extremely flat Orthis, a view also borne out by 
the size of the area in the entering valve. 

Position and Locality—Common in the Bala schists E. of Penmachno, Caernarvonshire ; very common 
in the fine Bala sandstone and limestone of Alt yr Anker, Meifod, Montgomeryshire; Bala schists of 
Llansantfraid, Glyn Ceiriog, Denbighshire; in ditto, Alt y Gader, near Llanfyllin, Montgomeryshire; Bala 
limestone of Llanfyllin, Montgomeryshire ; common in the Bala schists of Gelli Grin, Bala, Merionethshire : 
Bala schists of hills N. of Moel Uchlas, Montgomeryshire ; fine Bala sandy schists of Gaerfawr, Montgome- 
ryshire; fine sandstone of the Hollies, Church Stretton, Shropshire; Bala schists W. of Llanfechan, Mont- 
gomeryshire; Bala schists S. of Cwm Lanerch, Bettws, Caernarvonshire ; schists, Keeper’s Lodge, Golden- 
grove, Llandeilo; Bala schists of Das Eithin ridge, Hirnant, Montgomeryshire ; Bala limestone of Coniston, 
N. Laneashire; Bala limestone of Mathyrafal, Meifod, Montgomeryshire ; calcareous Bala schists of Llwyn y ci, 
N. W. of Bala; sandy schists of Middleton Park, Caermarthenshire; Bala limestone of Nant-y-arian, Llan- 
deilo; common in the Bala limestone of Llandeilo, Caermarthenshire ; calcareous Bala schists of Craig y 
Glyn, N. of Rhaider, near Llanarmonfach, EH. of Berwyns; abundant in, and almost composing the mass of the 
Caradoc limestone of Horderly. 


ORTHIS FLABELLULUM (Sov.) 
Ref.—Sow. Sil. Syst. t. 21. f. 8. 


Sp. Ch.—Transversely oval, or slightly subquadrate ; hinge-line slightly less than the width of the shell ; 
cardinal angles obtuse; receiving valve flat, or with a slight concavity half way between the beak and margin, 
with a high, triangular cardinal area at right angles to the plane of the margins of the valves (or not exceeding 
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105°); beak slightly projecting, not incurved: entering valve very convex, evenly tumid, depth greatest half 
way between the beak and margin, varying in proportion ; beak small, incurved quite to the level of the margin 
of the valve; cardinal area very narrow, bent inwards horizontally, parallel with the plane of the lateral 
margins, and at right angles to large area of receiving valve; surface of both valves radiated with about 
twenty to thirty (most usually about twenty-four) obtusely angular or rounded regular simple ribs, all extending 
to the beak, separated by spaces equalling them in size and shape, in which are usually developed towards 
the margin one or two short intermediate ribs (not striz, as in O. ca/ligramma,) unequally developed, often 
appearing between some only of the ribs on a given specimen; substance of the shell thick, coarsely fibrous, 
the ends of the fibres, obliquely puncturing the surface, which is marked with very minute transverse lines of 
growth, but never having longitudinal striz; casts of the flat receiving valve with two strong dental lamellz 
diverging at an angle of 85°, enclosing a very prominent, subquadrate pair of muscular impressions, reaching 
nearly half way from the beak to the margin, bilobed by an undefined depression only at the posterior end ; 
margin of the valves most usually with a border two or three lines wide of abruptly prominent casts of the ribs 
(often bifid), from which in a small number of specimens faint extensions or obsolete ribs approach the beak ; 
casts of convex entering valve shew two short diverging pits for the thick cardinal teeth close to the depressed 
beak, with a mesial triangular pit produced by the rostral tooth dividing the triangular pad of the foramen 
in the small horizontal area ; greatly elevated and a little in front of the cardinal teeth are the two obscurely 
rounded bosses from the posterior pair of muscles, deeply separated throughout by a wide defined sulcus (not 
affecting the rest of the valve); anterior pair of muscles seldom perceptible, close in front of the large pair; 
surface nearly smooth, or striated with slight extensions of the ribs, which are abruptly prominent for a width 
of two lines round the margin, and often apparently very numerous, from the intercalated ribs being more 
strongly marked than on the exterior. Width one inch five lines, proportional length 7 to 7%, depth =; to 5, 
(sometimes less) length of area on convex entering valve =, on flat receiving valve {;,. 

This species varies in the depth of the convex entering valve and slightly in the proportion of width to 
length. Mr Salter, (Mem. Geol. Surv. Vol. II.) has well pointed out that the entering or most convex valve of 
this species corresponds with the flattened valve of the O. calligramma, and its varieties. The width of the 
ribs as well as the size, presence or absence of the intermediary short ribs, varies much in different parts of 
one specimen. 

Position and Locality —Extremely common in the Bala sandstone of Bodean, Caernarvonshire ; in 
ditto, Alt yr Anker, Meifod, Montgomeryshire; Coniston (or Bala) limestone of Coniston, N. Lancashire ; 
depressed var. in Bala schists of Llyn Ogwen, N. Wales; Bala schists of Gelli Grin, Bala, Merionethshire ; 
ditto of Llanwddyn, E. of Berwyn Mountains; in ditto S. of Cwm Lanerch, Bettws, Caernarvonshire ; 
calcareous Bala flags, hill N. of Moel Uchlas, Montgomeryshire ; Bala schists of Cader Dinmael, near 
Corwen, Denbighshire ; in ditto of Cefn y Coed, Llangedwyn, Montgomeryshire; Bala schists, Glyn Cei- 
riog, S. of Llangollen, Denbighshire; Bala schists of Llansantfraid, Glyn Ceiriog, Denbighshire ; Lower Bala 
schists of Moel y garned, Uchaf, W. of Bala Lake, Merionethshire ; Bala limestone of Applethwaite Common, 
Westmoreland. 


Ortuts Hrrnantensis (M/°Coy). Pl. 1. H. fig. 11. 
Ref.—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 395. 


Sp. Ch.—Truncato-orbicular, depressed; cardinal area very low, triangular, nearly twelve times wider 
than high; hinge-line slightly less than the width of the shell; cardinal angles slightly obtuse; lateral and 
front margins horizontal, almost uniformly curved; entering valve perfectly flat, with a slight longitudinal 
mesial depression near the beak; receiving valve slightly and gently convex, most so along the middle at 
about one-third the length from the beak: both valves with numerous, slightly unequal prominent, angular, 
strongly fasciculated strive; each of the primary ridges branching near the middle into from five to seven 
smaller, forming in some specimens slightly angulated, divaricatingly arched groups; eight or ten strive at 
the cardinal angles, smaller and straighter than the rest, running nearly parallel with the hinge-line ; separating 
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sulci narrow, marked with very coarse punctures or little pits, and crossed by coarse, obtuse, transverse striz ; 
twelve to fourteen strie in two lines, at four lines from the beak; internal cast of receiving valve radiated 
with coarsely punctured impressions of the external striz ; cardinal teeth very short, thick, diverging at 80°. 
Width one inch, proportional length 7, depth ji. 

This is an extremely beautiful species, remarkable for its flatness and broad divaricating bands of coarse, 
branched, strive, which are not at all arched along the hinge-line, as in the somewhat similar 0. refrorsistria 
(in which the depth is greater, the striz much more uniform, the surface smoother, and the internal casts 
quite different). 

Position and Locality—Very abundant in the oolitie limestone and decomposing schists over the Bala 
limestone at Aber Hirnant, E. of Bala, N. Wales; and in the similar limestone of Cwm yr Aethen above 
Llanrhaider; sandy Bala schists of Maes Hir, N. E. of Aber Hirnant, N. Wales; and oolitic Bala lime- 
stone of Maes-y-fallen, Bala, M erionethshire ; rare in the Bala limestone of Cerrig-y-Druidion, Denbighshire. 

Explanation of Figures —PI. 1. H. fig 11. Natural size of rather small specimen, from the Bala lime- 
stone of Aber Hirnant; 11a, portion of surface of ditto magnified to shew the fasciculated striation ; 11 4, 
longitudinal section ; 11¢, portion of internal cast of receiving valve, shewing the hinge-teeth. 


ORTHIS HYBRIDA (Sov.) 
Ref.—Sow. Sil. Syst. t. 13. f. 11. 


Sp. Ch.—Rotundato-trigonal ; valves equal or nearly so; beaks very small; hinge-line very short, only half 
the width of the shell; greatest width near the front margin, which is slightly sinuate in the middle, but 
not raised into a wave; valves almost evenly convex, cuneiform, greatest depth at one-third the length from 
the beak, thence sloping towards the margins; entering valve with a very small mesial concavity; surface 
of both valves with a few thick varices of growth towards the margin; surface uniformly radiated with 
close, obtusely rounded stri of nearly equal size and closeness in all parts of the shell, increasing in 
number towards the margin, principally by interpolation, very rarely by dichotomy, fourteen in the space 
of two lines at the margin of a specimen three lines long: interior of entering valve with two very pro- 
minent, thick, slightly diverging cardinal teeth, and rather large rostral tooth; margins crenulated for a 
short distance by the external ribs; cardinal teeth bordering the open foramen in receiving valve very strong. 
Average width four lines, proportional length of receiving valve 4, length of entering valve slightly less, depth 
of both valves =. 

Position and Locality—Common in the Wenlock shale of Dudley, Staffordshire ; Wenlock limestone 
of Wenlock, Shropshire. 


ORTHIS LUNATA (So7.) 


Ref. and Syn. = Orthis lunata Sow. Sil. Syst. t. 5. f. 15. + O. orbicularis, t. 5. f. 16. 

Sp. Ch.--Suborbicular, or rotundato-quadrate: greatest width in front of the middle, the broad front 
margin being flattened or obscurely sinuate ; valves very much depressed ; receiving valve gently convex, most 
so at one-third from the beak; entering valve nearly similar, with a very faint, wide mesial depression towards 
the margin, not marked near the beak ; hinge-line nearly as wide as the shell ; cardinal area very small, inclined 
so as to bring the smali beaks nearly in contact; surface of both valves covered with very fine, close, obtuse 
strie, very frequently branching so as to remain almost equal in size on all parts of the shell, or from 
the sudden branching the ribs often closer and more numerous at the margin, where a specimen four lines 
long, has eighteen or nineteen in the space of two lines: casts of receiving valve shew two, much incurved, 
narrow slits of dental lamellze, bordering the rostral portion, extending two-thirds the length of the shell ; 
casts of entering valve shew two remarkably slender slits of cardinal teeth diverging at only 40°; muscular 
impressions remarkably elongate, oblong, extending rather more than half the length of the shell, sepa- 
rated by a broad mesial sulcus, left by a thick mesial ridge, and bordered externally by a narrow slightly 
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incurved slit of two smaller lateral ridges ; division of the anterior pair from the posterior very slightly marked, 
we latter largest; surface closely granulo-punctate ; average width six and a half lines, proportional length 
length of entering valve {, depth of both valves 5. 

The great depression and near equality of the valves, much finer striz, and singular elongate, narrow 
form of the muscular impressiuns in the entering valve, as well as the slightly-divergent, slender, hinge- 
teeth of the entering valve, and width of the subsinuate front, easily distinguish this species from the 
O. elegantula. 

Position and Locality.—Very common in the Upper Ludlow rock of Woolhope; abundant in the 
schists and limestone of the Upper Ludlow rock of Downton Castle, near Ludlow, Shropshire; schists of 
Dinas Bran, Llangollen, Denbighshire; schists of Keepers Lodge, Goldengrove, Llandeilo, Caermarthen- 
shire; Upper Ludlow sandy flags of Benson Knot, Kendal, Westmoreland; var. in the Lower Ludlow 
schists of Erw Gillfach, Builth, Radnorshire; Upper Ludlow rock, near Ludlow, Shropshire; Upper Ludlow 
limestone of Kington, Herefordshire; Upper Ludlow limestone of Mortimer’s Cross, Aymestry, Herefordshire ; 
Ludlow mudstone of Parklane, Ludlow, Shropshire; Ludlow limestone of Leintwardine, Shropshire. 


im 


OrtHis PARVA (Pander. Sp.) 


Ref. and Syn. = Orthambonites parva Pander, Beitr. zur Geogn. Russl. t. 26. f. 10.= Orthis parva + O. avellana 
M. V. K. Geol. Russ. t. 13. f. 3 and 4. 


Sp. Ch—Obovate, or rotundato-quadrate, front often obtusely pointed in small very convex specimens, 
or wide and flattened in depressed ones; receiving valve very tumid along the middle, profile much curved, 
greatest depth about one-third of the length from the beak, sides sloping from the middle line, with little 
convexity to the margin, beak large, much incurved to the level of the lateral margins; entering valve 
gently convex about half the depth of the other, with a narrow mesial depression near the beak, gradually 
widening towards the front margin; cardinal area small in the entering valve, moderately high, triangular, 
curved, eed very much inclined backwards in the receiving valve ; fine line slightly less flan the width 
of the shell; both valves radiated with strong, sharply angular, amas irregularly fasciculated ridges, 
very frequently dichotomising, and increasing in number also by intercalation towards the margin, arched 
towards the cardinal angles at the sides; the irregular multiplication of the ridges distinct at one or two 
lines from the beak, at which latter size there are fifteen to nineteen ridges in two lines, about thirteen 
in two lines at the lateral margin of large specimens six lines long; interstices strongly marked with 
transverse imbricating granules. | Average width five lines, proportional length of receiving valve “, of 
entering valve ;;,, depth of both valves =. 

In the sharp, angular, fasciculated character of the striation, the large specimens in particular approxi- 
mate to the O. testudinaria; but as the greater number of specimens of O. parva are little more than 
three lines long, it will be seen by the great number of the ribs in a given space, and their complex 
fission, that they differ totally from the young specimens of O. testudinaria. or from the ridging at the 
same distance from the beak of old specimens thereof. Some specimens in certain states of preservation, 
where the fasciculation is obscured, and the strize unusually numerous (forming the var. avellana of M. V.K.), 
very strongly approximate the var. a. antiquior of the O. elegantula, which, however, has always more equal, 
obtuse, less-branched strive; their equality in thickness and prominence, particularly at the margin, con- 
trasting strongly with the present species. 

Position and Locality—Common in the Bala schists of Llansantfraid, Glyn Ceiriog, Denbighshire ; Bala 
sandstone of Ardwell, S. of Girvan, Ayrshire; Bala schists of Gelli Grin, Bala, Merionethshire; Bala schists 
of Cader Dinmael, near Corwen, Denbighshire; Bala schists of Llanfyllin, Montgomeryshire; calcareous 
Bala schists, Carnedd fawr, S. of Bala, Merionethshire; Bala schists of Maes Meillion, S. of Bala, Merio- 
nethshire; Bala schists of Bryn Melyn, near Bala, Merionethshire; Bala schists of hills N. of Moel 
Uchlas, Montgomeryshire ; schists in stream above Llanfwrog, near Ruthin; calcareous Bala schists of Dinas 
Mowddy, Merionethshire; Bala schists of Rhiwargor, near Llanwddyn, Montgomeryshire; Bala schists of 
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Yspatty Evan, N. Wales; calcareous Bala schists of Craig y Glyn, N. of Rhaider, near Llanarmonfach, E. of 
Berwyn Mountains; Upper Bala rock of Capel Cerrig; Bala schists of Llwyn y ci, Bala, Merionethshire ; 
schists right bank of Dee, Llangollen, Denbighshire; Bala schists of Conway Falls; Bala schists of Penlan, 
Llandovery ; Bala schists S. of Capel Garmon, Denbighshire; Bala schists of Llyn Ogwen, N. Wales; Bala 
schists of Goleugoed, Llandovery, Mandinan, Caermarthenshire; Bala limestone of Corwen, Merionethshire ; 
Bala schists of Dermydd Fawr, under Craig Bronbanog, Denbighshire ; var. in the Tremadoce slate of Tremadoe, 
Merionethshire ; ? var. in Caradoc sandstone of Horderly W.; ¢ var. Bala schists of Nant-y-arian, Llandeilo ; 
sandstone of Mulock Quarry, Dalquorhan; Bala schists of Tan y Bwlch y groes; var. avellana common in 
the Upper Bala limestone of Horton in Ribblesdale, Yorkshire. 


OrTHIS PLICATA (Sow. Sp.) 
Ref. and Syn.=Spirifer ? plicatus Sow. Sil. Syst. t. 21. f. 6. + Orthis virgata Sow. Sil. Syst. t. 20. f. 15. 


Sp. Ch.—Shell nearly semicircular or subquadrate ; hinge-line slightly exceeding the width of the shell; 
cardinal angles acute; both valves gently convex; greatest depth at one-third the length from the beak ; 
receiving valve deepest, with a moderately projecting beak, with a large flat triangular area, about one- 
fifth of the width high, inclining backwards at an angle of about 120°; surface radiated with very numerous 
subequal, angular, radiating ridges, separated by spaces slightly less than their thickness in width, increasing 
in number by occasional dichotomy, and by intercalation of new ridges, all nearly equal at the margin, 
where they usually amount to forty-eight or fifty, about five in the space of two lines at six lines from 
the beak, interstices marked with transverse strie ; entering valve with a triangular area about eight times 
wider than high, inclined at about 130° to the plane of the lateral margins: interior cast of entering valve 
shews the triangular boss of the opening in the area, divided by a slender longitudinal rostral tooth; the 
pits of the two cardinal teeth very small, rounded; a little in front of the hinge-teeth two obscurely-rounded 
projections of the muscular impressions, divided by a wide deep furrow, becoming obsolete before reaching 
the margin; interior cast of receiving valve with two slightly incurved, subparallel, dental lamellie, bor- 
dering the beak ; muscular impressions forming two large ovate patches, reaching more than half the length 
of the shell, separated by a wide space, divided by a very slender mesial septum, each impression sur- 
rounded by a delicate boundary, and filled with fine longitudinal furrows, branched at the end; in most 
casts a few broad branching pallial vessels approach the margin; the sharp subequal casts of the radiat- 
ing ridges extend to, or over, the muscular impressions in both valves, becoming gradually more prominent 
towards the margin. Width eleven lines, proportional length of receiving valve 7%, of entering valve 
depth about =. 

The outline varies considerably in width and acuteness of the cardinal angles, allowing for the difference 
apparent between Sowerby’s above quoted figures of the entering and receiving valves, to which he has 
given separate names, as was pointed out by Mr Salter (see note to page 287 of Memoirs of the Geol. 
Surv. Vol. IT.) The particular figure given as S. virgata presents an unusual size and distance of the 
main ribs, with small ones between, characters however which may be occasionally noticed in all parts of 
specimens of the ordinary type. The internal muscular and pallial impressions occasionally seen extending 
to the margin are usually effaced by the more or less distinct ribbing. 

Position and Locality—Common in the Bala schists of Gelli Grin, Bala, Merionethshire ; abundant in 
the Bala schists of Bryn Melyr, near Bala, Merionethshire; Bala schists of Llansantfraid, Glyn Ceiriog, 
Denbighshire; Bala schists of Cwm of the Cymmerig, E. of Bala, Merionethshire ; var. in the fine Bala sand- 
stone and limestone of Alt yr Anker, Meifod, Montgomeryshire; rare in the Bala limestone of Bryn Evan, 
Yspatty, N. Wales; Bala schists of Rhosfawr, N. of Glog, Llanfyllin, N. Wales; Bala schists of Das Eithin 
ridge, Hirnant, Montgomeryshire; Bala limestone of Meifod, Montgomeryshire; calcareous Bala schists of 
Bala, Merionethshire ; Bala schists of Mathyrafal, Meifod, Montgomeryshire; sandy Bala schists of Pwllheli, 
Caernarvonshire; Bala schists of Maes Meillion, S. of Bala, N. Wales; a fine ribbed var. in the Bala schists 
of Gaerfawr, Montgomeryshire; impure Pala limestone of Penlan, Llandovery; a wide, close-ribbed var. in 
calcareous Bala schists of Cader Dinmael, near Corwen, Denbighshire; Upper Bala limestone, Horton in 
Ribblesdale, Yorkshire. 
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OrtHIs porcAaTA (MCoy). Pl. 1. H. fig. 41 and 42. 


Ref. and Syn.—M Coy, Sil. Foss. Irel. p. 32. t. 3. f. 14 (1846) = O. inflata Salt. Mem. Geol. Surv. 
Vol. Il. p. 372. 

Sp. Ch.—Transyersely oblong, rounded ; receiving valve flat, very slightly prominent towards the beak, 
which is small and not incurved, becoming slightly depressed in the middle of old shells, by a very wide, shallow, 
concavity, scarcely affecting the margin; cardinal area varying in height, usually about eight times wider than 
high, flat, triangular, inclining back at 115°; foramen acute, open to the point of the beak : entering valve of very 
great but variable gibbosity; sides tumid, much arched from the very small beak to the front margin, which 
is raised by a scarcely perceptible, wide sinus, the greatest depth being a little behind the middle; cardinal 
area about one-third the size of that in the receiving valve, and lying nearly in the plane of the lateral 
margins ; both valves radiated with coarse, angular, subequal ridges, separated by shallow angular sulci (about 
sixty at nine lines from the beak), straight and nearly simple on the sides, but towards the middle some 
bifurcating once or twice, some dividing at once into three or four, and a few remaining simple, about five in 
two lines, at six lines from the beak, but varying in this respect; all the ridges crossed by fine, close strize 
of growth ; internal cast of entering valve shews the large triangular boss of the foramen, nearly occupied by the 
very large ovate pit of the rostral tooth; diverging on each side of which is a very broad pit of the short, thick 
cardinal tooth: posterior pair of muscular impressions large, ovate, slightly convex, marked with longitudinal 
or outward curved striz, separated by a wide rounded furrow of a mesial ridge, extending their length from the 
beak, and bounded externally by the faint depression of a slightly prominent margin ; anterior pair less than half 
the size of the posterior, obscurely defined into four or five radiating lobes faintly defined all round ; internal 
cast of receiving valve, with two thick dental short lamelle, diverging at 140°; muscular impressions flat, 
quadrate, wider than long, faintly defined by the sulcus of a slightly raised margin (formed by an extension 
of the dental lamellze) with nearly parallel sides, extending less than half the length of the shell, forming 
narrow lobes at the anterior lateral angles, projecting considerably in front of the nearly straight anterior 
boundary ; interior of both valves marked nearly from the beaks with narrow branching impressions of the 
external striz, strongest at the margin; substance of the shell densely fibrous. Width one inch five lines, 
proportional length usually 7 (rarely varying from “ to 4), depth of both valves varying from & to “. 

I originally described and figured this species from the Coniston limestone of Portrane, near Dublin, 
from a great abundance of specimens, which however from the nature of the limestone could only be extracted 
in fragmentary condition, still the characters were plain enough to distinguish the species from all then known. 
Upwards of a year afterwards Mr Hall, in his Paleontology of New York, carefully figured and described, 
under the names O. occidentalis and O. sinuata, a species equally common in the limestone (Trenton) of the 
same age in America, a representative closely-allied form, distinguishable probably from ours by the great 
comparative depth of the receiving valve, and its deep mesial sinus, which abruptly indents the margin. I do 
not think it desirable therefore to suppress his species, as would be necessary, if, as Mr Salter suspects, they be 
identical with the present species, which he inadvertently redescribes in the Mem. Geol. Surv. under the name 
O. inflata. The principal forking of the ribs takes place at from two to four lines from the beak, and again 
near the margin about seven lines from the beak of the entering valve. The substance of the shell is thick. 

By a peculiarity of weathering several of the specimens in the sandstone of Meifod shew a border of large, 
lacunose, pitting between the ribs, which are there extremely prominent: this appearance results from the 
imperfect removal of the substance of the shell; other specimens from the same mass of stone shewing the 
ordinary conditions as above described. 

Position and Locality—Very common in the Bala schists of Llansantfraid, Glyn Ceiriog, Denbighshire ; 
Bala schists of High Haume, Dalton in Furness; Bala schists of Cyrn y Brain, W. of Wrexham, Denbigh- 
shire; Bala schists of Blain y Cwm, W. of Nantyre, Glyn Ceiriog, S. of Llangollen, Denbighshire ; very 
abundant in the Bala limestone of Coniston, N. Lancashire; Caradoc limestone of Horderly S.; very common 
in the Bala sandstone of Alt yr Anker, Meifod, Montgomeryshire; var. in Bala schists of Pen y Park, Llan- 
fyllin, Montgomeryshire ; calcareous Bala flags of Corwen, Merionethshire; Bala sandstone of Alt y Gader, 
near Llanfyllin, Montgomeryshire. 
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ORTHIS PROTENSA (So7.) 
Ref.—Sow. Sil. Syst. t. 22. f. 8 and 9. 


Sp. Ch.—Truncato-elliptical , cardinal area low, triangular in each valve; hinge-line equalling or slightly 
exceeding the width of the shell ; depressed, varying from longitudinal to transverse ; receiving valve nearly flat, 
with a slightly projecting flattened beak, from which a broad angular ridge extends to the margin; entering 
valve rather deeper in most specimens than the receiving one, gently arched, greatest depth about half way 
between the beak and margin ; a deep longitudinal depression extends from the beak to the margin ; both valves 
radiated with very numerous, obtusely-angular, fasciculated ridges, separated by narrower angular, sulci, branching 
twice or three times at irregular distances from the beak to the margin, where each of the original ones forms 
four or five more slender, about fourteen (eleven to fifteen) in two lines at four lines from the beak, about six 
in one line at two lines from the beak, slightly arched on the sides, nearly or quite obsolete on the ears, 
which are marked by a few irregular concentric plicee of growth; internal cast of receiving valve with two very 
short cardinal teeth diverging at 75°, slightly incurved at their extremities, which are connected by a transverse 
furrow completing the boundary of a trapezoidal muscular impression, less than one-fourth the length of the 
shell; the internal cast of entering valve with the narrow triangular boss of the foramen divided by a slender 
rostral tooth; cardinal teeth very short, parallel with the hinge-line; substance of the shell moderately thick, 
densely fibrous. Width seven lines, proportional length ;%, depth =. 

The above proportional measurements seem to indicate the true form, although, as mentioned, specimens 
frequently occur in which the length equals or slightly exceeds the width. 

Position and Locality—Very common in the Bala schists of Goleugoed, Llandovery, Mandinan, Caer- 
marthenshire; Bala schists of Cader Dinmael, near Corwen, Denbighshire; very common (sometimes an inch 
wide) in the Bala limestone of Ash Gull, W estmoreland ; Bala schists of Mathyrafal, S. of Meifod, Mont- 
gomeryshire ; a blunt-angled wide variety in the olive shale of Llangynyw Rectory, near Welchpool, Mont- 
gomeryshire. 


ORTHIS RETRORSISTRIA (A/*Coy). Pl. 1. H. fig. 12. 
Ref.—Id. M*Coy, Ann, Nat. Hist. 2nd Series, Vol. VIII. p. 396. 


Sp. Ch.—Rotundato-quadrate, depressed, no mesial ridge or furrow in either valve; hinge-line nearly 
or quite as wide as the shell; cardinal angles slightly obtuse ; cardinal area flat, triangular, six or seven 
times wider than high in the receiving valve, and inclined backwards at about 120°; only one-third this 
height in the entering valve; rostral tooth of entering valve very large; triangular foramen of receiving 
valve, with an internal, semiconical, hood-shaped extension of the dental lamellze within it; receiving valve 
gently convex ; greatest depth about the middle of the length; entering valve flat round the margin, gently 
coneaye in the middle; both valves with a few concentric wrinkles of growth about a line apart, and 
radiated with slightly irregular obtuse striae, which branch into two or three at two or three intervals 
between the beak and margin, so that each of the strong primary ones forms from seven to ten at the 
margin, separated by a rather deeper sulcus from the adjoining ones, so as to produce a flat, indistinctly 
marked fasciculation ; intervening sulci about the same size as the striz, (obscurely punctured in some 
specimens), which are straight in the middle, gradually assuming a divaricating curve on the sides, which 
is so great near the angles, that a large number of the lateral strie curve backward from the beaks to 
terminate along the distal half of each side of the hinge-line instead of at the lateral margin; all the striae 
erossed by indistinct transverse lines of growth; the size of the strize does not vary much, in the various parts of 
the shell from fourteen to seventeen may be counted in two lines at four lines from the beak; cast of entering 
valve nearly smooth, except at the margin, which in the middle is marked with close slightly dichotomous lines ; 
the narrow triangular boss of the foramen is cleft by a deep, narrow, elliptical pit of the rostral tooth, flanked 
by the pits of two short cardinal teeth, diverging at 70°, between which and the hinge-line are the smaller but 
more diverging bosses left by the cardinal pits ; a deep straight sulcus extends from the rostral tooth nearly to 
the anterior margin, marking a very long obtuse mesial ridge, on each side of the rostral part of which is a sub- 
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quadrate pair of muscular impressions, reaching less than half the length of the shell, the length and width 
of the pair being nearly equal; the lateral boundaries are formed by the deep impressions of a sigmoidal ridge 
extending from the cardinal tooth on each side, each impression being slightly divided into two unequal lobes, 
anteriorly by the slight projection of an oblique narrow portion, diverging from the anterior lateral angles ; in 
fine specimens, a faint, transverse, arched furrow separates the small posterior adductor impressions, which are 
longitudinally wrinkled, from the smoother and larger anterior portion: interior of receiving valve with two short 
cardinal teeth diverging at 105°, from which extend two extremely long, narrow, elliptical, muscular impressions, 
extending from more than half, to nearly two-thirds, the length of the shell, each lobe marked with faint radiating 
sulci, the pair being separated by a flat, acutely angular space, a little wider than one of the impressions at the 
anterior end, and extending to the point of the beak; a narrow space of the margin finely plicated, the rest of 


90 


the surface nearly smooth, or very faintly radiated. Width ten lines, proportional length of receiving valve =, 
of entering valve =, depth =. 

The backward curving of many of the lateral strize to terminate on the hinge-line, is more remarkable in 
this species than any other I know of, and suggests the specific name. Something of the same sort may be 
seen in a less degree in the O. swhquadrata (Hall), and one of the shells figured in the Mem. Geol. Surv. 
(Vol. II. pt. 1. t. 20. fig. 9.) as the O. testudinaria, from both of which the great general depression, the total 
absence of mesial fold, the concavity of the entering valve, great length of the narrow diverging muscular 
impressions in the receiving valve, &c., easily distinguish the present species. The same characters and back- 
ward curving of the lateral strize separate it from the O. protensa. 

Position and Locality.—Occurs in extraordinary profusion in the Bala flags of S. end of Pen y Gaer, near 
Cerrig y Druidion, Holyhead Road, Denbighshire, closely covering extensive surfaces of the beds; Bala flags 
at Hafod Evan, Penmachno, Caernarvonshire ; Bala schists of Cefn-y-coed, Llangedwyn, Montgomeryshire ; 
Bala schists W. side of Garn Brys, S. W. of Cernioge; abundant in the Bala schists of Bwlch, Llandrillo, 
Corwen, N. Wales; Bala schists of Llanwddyn, EK. of Berwyn mountains; Bala schists of Das Eithin ridge, 
Hirnant, Montgomeryshire; Bala schists of Pen Cerrig Serth, Builth, Radnorshire; Bala schists of Milltir 
Cerrig, Llangynnog, Montgomeryshire; Bala schists of Bwlch y Groes, S. of Bala, Merionethshire; Bala 
rocks of Alt yr Anker, Meifod, Montgomeryshire; schists of Alt tre Ffynnon; Bala limestone of Pentre 
ewm dda, S. of Glyn Diffwys, N. Wales; Bala limestone of Llanfyllin, Montgomeryshire; common in the 
Bala quartzite of Carn Goran, Cornwall. 


ORTHIS REVERSA (Sa/t.) 
Ref.—Salter in Sil. Foss. Irel. t. 5. f. 2. 


Sp. Ch.—Transversely broad-oval, or slightly quadrate when old, nearly orbicular when young; hinge-line 
very short ; cardinal area low, triangular, three times wider than high, and inclined backwards at 130° to the 
plane of the margins ; opening narrow, triangular: receiving valve moderately convex towards the beak, which 
is small and pointed, with a wide flattened triangular depression, increasing in size towards the front margin ; 
sides slightly convex; entering valve much deeper than the receiving one; profile regularly arched; greatest 
depth about half way between the beak and front margin; obtusely subcarinated, rounded along the middle ; 
sides slightly convex, and sloping rapidly to the margins; margins nearly level at the sides, raised at front 
towards the entering valve in a small rounded wave; surface radiated with narrow, minutely granular ridges, 
separated by flattened spaces, about equalling them in width ; strize subequal in the rostral portion, but each pair 
receiving one, or sometimes two or three intermediate smaller ones, towards the margin, without distinct 
branching; fifteen or sixteen longitudinal strize in two lines, at three lines from the beak ; internal cast of 
receiving valve, with two very short divergent cardinal teeth, from which, on each side, a. low tumid boundary 
to the muscular impressions (forming a shallow sulcus in the cast) extends forwards and outwards, enclosing 
a longitudinally oblong space, nearly half the length of the shell; cast of entering valve with a very small 
central pit of a rostral tooth, from which a shallow sulcus of an obtuse mesial ridge extends rather less 
than one-third the length towards the margin; interior of both valves nearly smooth, except towards the 
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margins, which are marked by a narrow border of the external strie. Width eight lines, proportional 
length of receiving valve =, of entering valve 7),, depth about =. 

The striation of this species is minutely granular under the lens, as in the O. elegantula, with which 
imperfect specimens might very readily be confounded ; but the strize are coarser, much more equal, obtuse 
and close together, in that species, dichotomise, and do not present the subalternate character of the finer 
striation of this species, which is narrower, and very easily distinguished by the broad, flat, mesial depression 
in the receiving valve, when that part is seen. Some of the specimens shew the hinge-line more extended, 
and the mesial ridge in the entering valve defined, leading to the belief that the O. fallax (Salt.) may be 
an extreme variety of the present species, mainly distinguished by a coarser striation. 

Position and Locality—Extremely abundant in the greenish sandstone of Mulock Quarry, Dalquorhan, 
near Girvan, Ayrshire. 

‘Ortuis RIGIDA (Davidson). 
Ref.—Davidson, Lond. Geol. Journ, t. 13. f. 16 to 17. 


Sp. Ch.—Rotundato-quadrate ; cardinal angles obtuse; hinge-line slightly less than the width of the 
shell, which is greatest about the middle; receiving valve evenly convex; greatest depth about the middle, 
with a very high, flat, triangular area, its height nearly one-third the width, inclined backwards at 95°; 
triancular foramen long, narrow, open; entering valve slightly convex, but the depth less than one-half of 
that of the receiving valve; cardinal area very narrow (one-third the height of that in the receiving valve), 
inclining inwards at right angles, or nearly so, to the plane of the cardinal area of the receiving valve ; both 
valves radiated with about fifty prominent, narrow, obtusely angular ridges, the primary ones usually branching 
at two or three lines from the beak, separated by equal and similar sulci, having sometimes three or four 
minute longitudinal stria in each sulcus under the Jens, the whole being crossed by close, sharp, transverse 
strie. Width one inch, proportional length of receiving valve ;;, proportional length of entering valve =, 
depth of both valves =. 

This species is totally distinct from the Orthis calligramma and O. plicata, with which Mr Salter proposes 
to unite it (Mem. Geol. Surv. Vol. II. p. 376), by its extremely large triangular cardinal area in the receiving 
valve placed at nearly right angles to the plane of the margins. 

Position and Locality.—Not uncommon in the schists on the Bala limestone at Bryn Melyn Quarry, near 
Bala, Merionethshire; ?sandy Bala schists of Alt yr Anker, Meifod, Montgomeryshire ; sandy Bala schists of 
Gaer Fawr, Welchpool, Montgomeryshire. 


OrTHIS RUSTICA (Sow.) 
Ref.—Sow. Sil. Syst. t. 12. f. 9. 


Sp. Ch.—Rotundato-quadrate, depressed ; hinge-line equalling the width of the shell; sides subparallel, very 
slightly convex; front slightly convex ; profile of receiving valve nearly straight, greatest height at the beak, from 
which the surface slopes gradually to the margins ; cardinal area triangular, four times wider than high, inclined 
backwards at an angle of 103°; entering valve nearly flat, gently convex on the sides, obscurely channeled on 
the middle near the beak; surface of both valves radiated with thick subangular ridges, equal in thickness, 
and about fifty in number near the margin of a specimen nine lines long, simple, but of unequal lengths, 
separated by deep concave spaces equalling them in width (six to seven ridges in a space of three lines, at nine 
lines from the beak); both ridges and sulci crossed by strong, regular, close, suberect laminze or lines of growth. 
Width one inch two lines, proportional length of receiving valve {j;, of entering valve ;{,, depth of entering 
valve ;4, depth of receiving valve =. 

I agree with Mr Davidson (Lond. Geol. Journ. p. 64) and Sowerby in thinking this species completely 
distinct from those in the Caradoc sandstone and Bala rocks Mr Sowerby’s figure represents the spaces 
between the ribs, and he omits the strong transverse sculpturing, which however is shewn in Mr Davidson’s 
figure, in the work above quoted. 

Position and Locality—Not uncommon in the Wenlock limestone of Wenlock, Shropshire. 
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ORTHIS SAGITTIFERA (M*Coy). Pl. 1. H. fig. 15, 16, 17, 18, 19. 
Ref—Ild. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 398. 


Sp. Ch.—Rotundato-quadrate, or oblong, length usually a little greater than the width, depressed ; hinge- 
line as wide as the shell; receiving valve obtusely subcarinate along the middle, most so near the beak, which 
is projecting, pointed, very slightly incurved ; apical angle 140°; profile only slightly curved; lateral margins 
horizontal, or with a slight mesial wave towards the receiving valve; cardinal area of receiving valve concave, 
triangular, four times wider than high, inclining backwards at 120°, triangular foramen narrow, open to the apex ; 
entering valve gibbous, deeper than the other, greatest depth a little behind the middle, profile strongly arched ; 
cardinal area very narrow (about one-third the height of the other, to which it is nearly at right angles, or in the 
plane of the margin ; beak small, depressed, with a deep narrow mesial sulcus, extending from it about half way 
to the margin: surface of both valves radiated with very close, numerous, obtuse, subequal, irregularly branching 
strize, separated by much narrower, deep, coarsely-punctured sulci ; about nine in two lines at six lines from the 
beak, straight in the middle and along the hinge-line, slightly arched divaricatingly, and most branched at the 
sides; no fasciculation: internal cast of receiving valve without mesial septum; two short dental jamellz 
diverging from the beak at 80°, forming part of the lateral boundaries of a short, strongly-defined, prominent, 
flattened, undivided triangular pair of muscular impressions slightly wider than long, scarcely one third the 
length of the shell, usually tripartite by a pair of wide longitudinal sulci; rest of surface finely radiated by 
impressions of the external striz; cast of entering valve with the triangular boss of the foramen slit by a 
very slender rostral tooth, from which a narrow, obtusely-angular furrow (corresponding with the external 
one) extends about half the length of the shell ; cardinal teeth forming long deep sulci, rather more than one- 
fourth the length of the shell, and diverging at 60°, resembling the mark of a broad arrow-head, of which the 
mesial sulcus was the shaft; surface impressed by the external radiating striee. Width (of small specimen) 
eight lines, proportional length of receiving valve [%, of entering valve ,;,, depth of receiving valve about =, 
depth of entering valve varying from = to 3. Length often upwards of one inch, the length and depth greater 
in proportion to the width in those old specimens, 

This species is, perhaps, most nearly allied to the O. twrgida (M°Coy), from which it is distinguished 
externally by its flatter receiving valve, with nearly straight profile, and a cardinal area less than half the height, 
and a much more obtuse apical angle ; the strize are thicker and coarser ; internally the difference is still greater, 
the present species having much shorter and wider muscular impressions in the receiving valve, and the 
characteristic broad-arrow-shaped impressions of the rostral portion of the entering valve, produced by the 
comparatively long, diverging, dental lamellie, wholly separated from the mesial furrow. The gibbous entering 
valve, with its deep, narrow, mesial sulcus near the beak, coarser strize, and totally different internal characters, 
separate it from the O. retrosistria (M°Coy), with which it also frequently occurs. 

Position and Locality—Extremely abundant in the decomposing sandy Bala schists of Aber Hirnant, 
E. of Bala, N. Wales. 

Explanation of Figwres—P\, 1. H. fig. 15. Natural size of rather small specimen of receiving valve, 
from the schists of Aber Hirnant.—Fig. 15a. Portion of surface magnified—Fig. 16. Rostral portion of 
entering valve, shewing the mesial sulcus, cardinal area, and foramen.—Fig. 17. Internal cast of entering 
valve.—Fig. 18. Longitudinal section of both valyes.—Fig. 19. Transverse section. 


ORTHIS SARMENTOSA (J/°Coy). Pl. 1. H. fig. 25, 26, 27, 28. 


Ref —MCoy, Silurian Foss. of Irel. t. 3. f. 17. 

Sp. Ch.—Transversely oblong, depressed ; hinge-line as wide as the shell, ears rectangular ; receiving valve 
elevated towards the beak, which is prominent, flattened towards the margin; cardinal area large, triangular, 
inclining backward at 120°, its height (in narrow specimens) one-fourth of the width; entering valve gently 
convex along the middle, depth greatest at one-third the length from the beak, slightly exceeding that of the 
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receiving valve, with a triangular cardinal area about half the height of that in the receiving valve, but 
placed nearly in the plane of the lateral margins: both valves radiated with from fifty to sixty rather 
thick, flexuous, rounded ridges, frequently and irregularly branching between the beak and the margin; 
finer, closer, and less branched towards the sides ; about five in two lines in middle of front margin: internal 
east of receiving valve with two very long, strongly-marked, dental lamelle diverging at 40°, nearly straight, 
with a very slight inward curve at their extremities, forming the lateral boundaries of the very large tri- 
angular, prominent pair of muscular impressions, which reach rather more than two-thirds the length of the 
shell, finely suleated longitudinally, and separated by a slender, indistinct impression of a mesial ridge ; surface 
exterior to the muscular impressions strongly marked by the external ridges; internal cast of entering valve 
with a moderate elliptical pit of the simple rostral tooth, and two short, triangular, strongly-diverging impressions 
of the cardinal teeth ; immediately within and in front of which are the two obtuse obliquely conical bosses, 
produced by the muscular impressions, separated by an obtuse, short sulcus, from a rounded mesial ridge, not 
defined in front or at the sides; anterior pair of impressions invisible; surface sharply radiated with the 
external ridges. 

This species varies so much in form from compression in the schistose rocks, that I can scarcely venture to 
give the proportions, but I believe the true form to be pretty nearly such as I have figured in the above work, 
namely, about three times wider than long, with a straight front margin, and nearly rectangular sides ; but some 
specimens (distorted by pressure, in my opinion,) are as long as wide ; the average length is about seven lines. 
The species is very easily recognized by the coarse, frequently-branched, twig-like ridges in all the middle part 
of the shell, the lateral ones being more nearly straight, smaller, and frequently simple, and internally in the 
great length and distinctness of the prominent muscular impressions. The great number of the ridges 
separates it from the O. Actonia, to which however it has no real affinity in any of its internal or external 
characters. 

Position and Locality —Extremely common in the Bala schists of Llyn Ogwen, N. Wales. 

Explanation of Figures—P\. 1. H. fig. 25. Natural size of transversely elongated specimen, from the 
schists of Llyn Ogwen.—Fig. 26. Internal cast of receiving valve of possibly normal form, shewing the high 
cardinal area and long dental lamelle.—Fig. 27. Internal cast of entering valve, shewing the slender rostral 
and cardinal teeth.—Fig. 28. Longitudinal section of both valves. 


ORTHIS TESTUDINARIA (Dal.) 
Ref—Dal. Act. Holm. 1827, t. 2. f. 4. Sil. Syst. t. 20. f. 9 and 10. 


Sp. Ch.—Truncato-orbicular or rotundato-quadrate, depressed, receiving valve obtusely subcarinate along 
the middle, from whence the sides slope with very slight convexity to the margins; hinge-line almost as 
wide as the shell, the greatest width being slightly in front of it; the sides of the shell subparallel, front 
wide, with a very faint sinus in the margin towards the receiving valve: beaks small, pointed, not much 
incurved, but reaching the level of the lateral margins, from the backward inclination of the cardinal area, 
the height of which is only one-eighth of its width; entering valve slightly convex on the sides, with a 
narrow mesial hollow from the beak, becoming wide and hollow towards the margin; surface radiated 
with numerous strong, irregularly unequal, obtusely angular ridges, subalternate in height, separated by 
sulci about equalling them in width; the ribs are nearly simple and subequal for three or four lines from 
the beak, increasing in number towards the margin, both by intercalation of new ridges and by the 
branching of the old into three or four smaller, fasciculated by the greater strength of the original sulci, 
usually including three or five of the smaller towards the margin, the size of the ribs being greatest 
about the middle of the shell; at three lines from the beak of receiving valve about five to seven (most 
usually the former) strize in the space of two lines, about the same or slightly more numerous (about seven 
in same space), at the margin of adult specimens; surface finely granulo-punctate. Interior with sharply 
angular, narrow, extensions of the ribs nearly to the beak, separated by a wide space ; receiving valve with 
two very small diverging slits of cardinal teeth, from the ends of which a faint furrow encircles the muscular 
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impressions of the beak, less than one-third the length of the shell; entering valve with two very short pits 
for cardinal teeth. Width nine lines, proportional length +, length of entering valve 3, depth 2. 

The slight convexity of the receiving valve, the wide and very low cardinal area, and the very much 
coarser, more separated, angular, and less equal ridging of the valves, easily separate the species from the 
O. elegantula, and the greater size and depression of the valves, as well as the less number of strix at 
small distance from the beak, separate it from the O. parva. Gothland specimens agree in general form, 
proportional measurements, and in the remarkably low cardinal area, but seem to have the entering valve 
often almost entirely concave, the receiving valve more obtuse, and the ribbing slightly more regular, but 
the observed varieties in the Gothland specimens shew these to be inconstant, and irregular peculiarities 
of a few specimens. I have not observed any remarkable transverse intercostal striz spoken of by some 
writers, either in our British or Gothland specimens, both shew the usual transverse continuous lines of 
growth at the margin, as in all shells, but in some states of preservation the sides of the ribs are 
crenulated by imbricating exfoliations, sometimes very strongly marked in partial casts. 

Position and Locality—Very common in the Caradoc limestone and fine sandstone of H orderly ; common 
in the limestone of the Hollies, Church Stretton, Shropshire; Bala limestone and sandstone of Alt yr Anker, 
Meifod, Montgomeryshire; very common in the partially oolitic Bala limestone of Maes-y-fallen, Bala, 
Merionethshire; fine Bala sandstone of Bodean, Pwllheli, Caernarvonshire; calcareous Bala schists of Dolydd 
Ceiriog, S.E. of Moel Ferna, E. of the Berwyn Mountains; Bala limestone of Fridd Cowny, Llanwddyn ; 
? Bala schists of Bala, Merionethshire; common in the Bala limestone of Mathyrafal, S. of Meifod, Mont- 
gomeryshire ; {Bala flags of Bryn Eithen, Penmachno, N. Wales (var. a with rather more numerous stria) ; 
Bala schists of Cyrn y Brain, W. of Wrexham, Denbighshire; var. a, Bala schists of Selattyn Road, S. of 
Llangollen, N. Wales; rare in the Bala schists of Moel Uchlas, Montgomeryshire ; Bala schists of Cader 
Dinmael (var.) near Corwen, Denbighshire; Bala schists of Pen y Park, Llanfyllin; Bala schists of Cwm 
Lanerch Bettws (S. of), Caernarvonshire; sandy Bala schists of Gaer Fawr, Montgomeryshire; rare in 
the sandstone of Dalquorhan, Ayrshire. 


ORTHIS TURGIDA (M°Coy). Pl. 1. H. fig. 20, 21, 22, 23, 24. 
Ref —Id. M°Coy, Annals Nat. Hist. 2nd Series, Vol. VIII. p. 399. 


Sp. Ch.—Longitudinally ovate, globose, margin very obtuse, greatest width slightly in front of the hinge- 
line, which is slightly less than the width of the shell; receiving valve very gibbous, profile much arched by 
the large beak declining nearly to the level of the lateral margins; greatest depth about the middle of the 
length; in old specimens there is a faint, wide, shallow depression towards the front margin, which gradually 
changes into an obscure prominence towards the beak or in the young; sides tumid; beak long; apical angle 
100°; entering valve extremely gibbous, sometimes hemispherical, in some specimes more depressed but re- 
maining remarkably tumid towards the margins; a deep narrow sulcus extends from the beak about. half 
way to the margin, becoming rapidly effaced by widening and flattening towards the front, which is depressed 
with a narrow sinus in young specimens (from the mesial sulcus), and very slightly raised with a wide shallow 
wave (not affecting the surface) in old individuals (from the slight mesial depression of the old receiving 
valve) ; both valves covered with numerous fine, sharply defined, obtuse striae, separated by flattened spaces 
equalling them in width, bifureating two or three times between the beak and margin, where in old individuals 
they are a little finer than in the middle of the shell, eight to ten in two lines at six lines from the beak, 
about ten to twelve at the front margin ten lines from the beak; cardinal area in receiving valve very large, 
flat, nearly half as high as wide, inclining backwards at 130°; foramen narrow, triangular, entirely open; area 
of entering valve flat, triangular, about seven times wider than high: internal cast of receiving valve with 
strong dental lamellze, diverging at 50°, forming the posterior lateral boundaries of a narrow, ovate, strongly- 
defined pair of muscular impressions, reaching half the length of the shell, not divided by any mesial septum, 
but having one or two strong sulci on each side; margin finely suleated by the external strise, faint extensions 
of which reach a variable distance towards the beak: cast of entering valve very tumid, nearly smooth, deeply 
slit towards the beak by the very deep narrow sulcus left by a thick mesial septum, reaching half the length 
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of the shell, and to which the lamellz of the very short thick cardinal teeth seem to converge, forming the 
mesial septum by their union; the wide triangular boss of the foramen slit by a slender rostral tooth, 
Length of small specimen nine lines, proportional length of entering valve 7, width =, depth of receiving 
valve = to +, depth of entering valve =, to =, (length occasionally one inch). 

From the great variation in the proportional depth of the entering valve in different specimens, I am 
uncertain which of the valves is the deepest, although J have little doubt the entering one is so. I have seen 
small specimens confounded with O. e/egantula, from which the characteristic turgid appearance from the 
tumidity of the sides, larger mesial strize, &c. distinguish it. In the adult state the tumid form, and deep 
short furrow in the rostral half of the entering valve, distinguish it easily from all I know. 

Position and Locality —Extremely common in the Bala schists of Craig y beri, Llanarmon-fach, Denbigh- 
shire; Bala schists of Coed Sion, Llangadoc, S. Wales; very common in the Bala schists of Aber Hirnant, 
EK. of Bala, N. Wales; Bala limestone and coarse schists of Goldengrove, Llandeilo, Caermarthenshire; Bala- 
schists of hill half mile N. of Conway Falls; common in the Bala limestone of Llandeilo, Caermarthenshire ; 
Bala limestone of Mathyrafal-fridd, Meifod, Montgomeryshire; sandstone of May Hill, Gloucestershire; Upper 
Bala limestone of Craigwen. 

Explanation of Figures—P\. 1. A. fig. 20. Natural size from the limestone of Llandeilo.—Fig. 20 a- 
Portion of surface magnified.—Fig. 21. Internal cast of receiving valve from Goldengrove—Fig. 22—238, 
Internal casts of entering valve, the former from Craig y beri, the latter from the hills N. of Conway 
Falls—Fig. 24. End view. 


Ortuis VESPERTILIO (Sovw.) 
Ref. and Syn. = 0. bilobata Sow. Sil. Syst. t. 19. f. 7. + Orthis Vespertilio Sow. Sil. Syst. t. 20. f. 11. 


Sp. Ch.—Rotundato-quadrate, hinge-line slightly exceeding the width of the shell, sides subparallel, 
slightly convex, or a little concave close to the cardinal angles, which are thus rendered acute ; front wide, 
obtusely bilobed by a shallow sinus in the middle; entering valve very gibbous, deeply bilobed by a strong 
obtusely angular sinus, dividing the beak and extending thence to the sinus in the margin, which it very 
slightly elevates towards the receiving valve; receiving valve flattened or slightly concave or convex, with 
a very strong, prominent, angular ridge, extending sharply from the beak to the sinus in the front margin; 
cardinal area rather narrow, triangular, flattened, height about one-eighth the width in the receiving valve, 
and inclined backwards at an angle of about 115°, parallel-sided and nearly in the plane of the margins in the 
gibbous entering valve, and rather more than half the height of that of the receiving valve; both valves marked 
with yery numerous, close, sharply angular, radiating ridges, frequently dichotomising ; the intervening sulci 
very variable in strength, which in many specimens produces a strong fasciculation; four or five small sulci 
between each pair of larger, (the larger sulci forming broad undulations on the cast, which is marked by the 
finer ones only near the margin), but in other specimens, or other parts of the same specimen, the suleation 
is nearly uniform; angular interspaces about as wide as the ridges, transversely crenulated, about eight or 
nine strie in two lines at four lines from the beak, or six or seven in the same space at the margin, 
an inch from the beak: internal cast of entering valve having the triangular boss of the foramen divided 
by a large ovate pit of the rostral tooth; cardinal teeth short, triangular, very divergent, forming thick 
ovato-triangular pits close in front of the beak; separated by the deep mesial sulcus, are the two obtuse beak- 
like prominences of the posterior pair of muscular impressions, which have no visible anterior or lateral 
boundaries ; receiving valve with two thick, short, dental lamelle, diverging at an angle of 110°, and a very 
small mesial septum, with a faintly marked radiating muscular impression, reaching one-fourth the length of 
the shell. | Width one inch eight lines, proportional length of either valve =, depth most usually =, but 
occasionally = or =. 

This species varies prodigiously in the amount of gibbosity of the bilobed, entering valve, ranging by 
imperceptible gradation from almost hemispherical to nearly flat: the receiving valve also varies but to a 
less extent; it is always approximately flat at the sides, but varies from convex to concaye, and after the 
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careful examination of a very extensive suite of fine specimens, I am accordingly convinced of the specific 
identity of the O. dilobata and O. Vespertilio of Sowerby, as suggested by Prof. Phillips and Mr Salter in 
the Memoirs of the Geological Survey. 

Position and Locality—Very common in the fine Bala slates of Blain y Cwm, W. of Nantyre, Glyn 
Ceiriog, Denbighshire ; common in the fine Caradoc sandstone of Acton Scott, Shropshire; very common in 
the Bala sandstone of Alt yr Anker, Meifod, Montgomeryshire; very common in the Bala schists of Bryn 
Melyn, near Bala, Merionethshire ; common in the Eala schists of Das Hithen ridge, Hirnant, Mont- 
gomeryshire; common in the calcareous Bala schists and limestone of Cader Dinmael, near Corwen, Denbigh- 
shire ; in the fine Caradoc sandstone of Horderly W.; in the Bala schists of Rhiwargor, near Llanwddyn, 
Montgomeryshire ; very common in the Bala schists of Gelli Grin, Bala, Merionethshire; Bala schists of 
Cwm of the Cymmerig, Bala; in the lower Bala rock of Moel y Garnedd, Bala Lake; Bala schists of hill 
over Bala turnpike, N.E. of Bala Lake; Bala schists of Tan y Bwlch-y-Groes, S. of Bala, Merionethshire ; 
Bala limestone of Gaer Fawr, Welchpool, Montgomeryshire ; common in the Bala limestone of Coniston Water- 
Head, Lancashire; schists of Bwlch y Ciban; one doubtful specimen in the Bala schists near Corwen, Me- 
rionethshire; Bala schists of Moel Uchlas, Montgomeryshire; Bala schists of Llwyn-y-ci, N. W. of Bala; 
schists of Bala, Merionethshire; in the Upper Bala beds above Rother Bridge, Horton in Ribblesdale, York- 
shire ; Bala limestone, Llandeilo, Caermarthenshire; one doubtful specimen in the Bala schists of Pen Cerrig 
Serth, Builth; Bala schists of Wilfa, near Penmachno, N. Wales; a doubtful much depressed variety of 
the entering valve in which the dental lamelle seem to diverge at a less angle, and the rostral tooth 
much more slender, occurs with the ordinary types in the sandy Bala schists of Das Hithen ridge, Hirnant, 
Montgomeryshire, 


Genus. ORTHISINA (d@ Or.) 


Gen. Char.—External characters of Orthis, but the triangular pit in the cardinal area of the receiving 
valve closed by a concave or convex cicatrix, with an oval perforation near the apex (as in Strigocephalus); 
interior of receiving valve with two broad dental lamellee bordering the cardinal pit and converging to a mesial 
line at the surface of the shell; interior of entering valve with a trifid rostral tooth (as in Orthis), from which 
a small mesial septum extends towards the margin; lateral cardinal teeth as in Orthis. 

As the lines of growth are convex towards the beak and foramen on the deltidium-like inflexion of the 
shell, which as in Cyrtia fills the cardinal pit, the thought occurs that the foramen may be the result of disease ; 
but I can give no more than the suggestion from the specimens I have seen. 


ORTHISINA ASCENDENS (Pand. Sp.) 
Ref. and Syn.—Pronites adscendens Pander, Beitr. z. Geol. des Russ. Reiches, t. 17. f. 6. 


Sp. Ch.—Rotundato-quadrate, hinge-line slightly exceeding the width of the shell, in very small pointed 
ears; sides subparallel; front broad, often slightly sinuate in the middle, gently curved; receiving valve 
subpyramidal, greatest height at the point of the beak, from which the surface slopes almost straightly 
to the margins, the evenness of the surface interrupted by flat step-like zones of growth, about a line 
apart; cardinal area triangular, twice as wide as high, nearly vertical, or inclining towards the front 
margin, at an angle of 60°; pseudo-deltidium extremely wide, prominent, convex, crossed by nearly direct 
lines of growth, leaving a large irregular opening between its apex and the point of the beak; surface 
radiated with coarse, narrow ridges, irregularly bifurcating about once, separated by very deep sulci, narrower 
than the ridges (eight ridges in two lines at four lines from the beak). Width nine lines, proportional 
length of receiving valve =, depth of receiving valve ;j,: internal cast of receiving valve slit by a thick 
mesial septum, extending half the length of the valve, from which two dental lamellz diverge with a con- 
siderable curve to form the hood-shaped lateral boundaries of the cicatrized opening. 

I have not seen the entering valve of this species, but according to De Verneuil and Pander it is 
about half the depth of the receiving valve, gently convex in the middle, and with a nearly obsolete, linear, 
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area. Our specimens correspond precisely with Pander’s type-figure above quoted, but if, as M. de Verneuil 
supposes, the various other species, on that and the succeeding plate be only varieties, it is obvious that 
there is considerable variety in the depth of the valves, and that the cardinal area does not invariably 
lean forwards to the extent mentioned above, but has sometimes even a slight backward inclination, as in 
the Orthidw generally; and in this case I think there could be no doubt that the whole might be well 
referred to the O. zonata of Dalman; but as I have not examined that species, I am unwilling (like M. 
de Verneuil) to make an uncertain approximation. 

Position and Locality—Not uncommon in the Bala slates of Cefn Coedog, Corwen, N. Wales; rare in 
the Bala schists of Cyrn y Brain, W. of Wrexham, Denbighshire. 


OrtuHisina Scorica (M‘Coy). Pl. 1. H. fig. 29. 
Ref.—ld. M°Coy, Annals Nat. Hist. 2nd Series, Vol. VIII. p. 400. 


Sp. Oh.—Subquadrate, valves evenly convex, much depressed; hinge-line as wide as the shell; apical 
angle 120°; sides subparallel, front with an obsolete emargination in the middle; entering valve gently 
convex, with an obscure narrow mesial depression from the beak to the margin; receiving valve with pro- 
jecting beak, not incurved, profile consequently nearly straight, very obscurely subcarinate along the middle, 
sides gradually sloping to the margins; cardinal area very narrow, parallel-sided in the entering valve, wide, 
flat, triangular and inclining backwards at only 120° in the receiving valve; pseudo-deltidium and deltidial 
pit concave, foramen oval, near the apex: surface radiated with twenty-eight thick, simple, subequal 
ridges, separated by deep sulci, rather less than the ridges in width (three in two lines at six lines from 
the beak in the middle). Width one inch, proportional length of receiving valve =, length of entering 
valve =, greatest depth of both valves (about the middle) ;;. 

There are two or three strong imbrications of growth at the margin, but I cannot distinguish any 
superficial strie in the specimens at my command. In form it is intermediate between the O. inflexa 
and the O. plana (Pander Sp.), but is more depressed, the beak of the receiving valve not at all incurved, 
the pseudo-deltidium concave outwardly, and is easily distinguished by its comparatively few, thick, 
simple ribs. 

Position and Locality—Very common in the concretionary limestone of Craig Head, near Girvan, 
Ayrshire; calcareous shales of Colmonel on the Stinchar. 

Explanation of Figures —P\. 1. H. fig. 29. Natural size from the limestone of Craig Head; 29 a, 
profile; 294, end view. 


Genus. LEPTAINA (Dal.) 
Syn. = (Leptena restricted + Strophomena Raf. + Leptagonia M°Coy + Chonetes Fisch.) 


Gen. Char.—Semicircular, depressed, entering valve concave, the other evenly convex from the hinge- 
line, which is as long as the shell is wide; cardinal area distinct, slightly rhomboidal, about equally 
formed of both valves; the convex or receiving valve has a triangular opening nearly filled by the project- 
ing angle of a rhomboidal, two or four-lobed, boss at the beak of the entering valve, leaving only a minute 
perforation, separated by a small pseudo-deltidium from the apex; punctured structure minute, often indistinct 
or obsolete: internal surface rough with little points; entering valve with a small, bifid tooth at the beak, 
in front of which are two small diverging ridges, between which is a moderate longitudinal septum. Some 
species shew a minute tubular foramen at the apex of the beak. 

This genus may be said to embrace four sections or subgenera not worthy I think of generic rank, 
on careful study of a very extensive suite of specimens of most of the known species. These are :—Ist, Lep- 
tena Dalman, restricted to the type of his last species the L. transversalis, in which the valves are almost 
equally curved in the same direction, the receiving or foraminated one convex, the other concave outwardly. 
2nd, Strophomena, in which the valves are flat or very slightly convex when young, the margin in a few species 
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becoming by age deflected usually towards the receiving valve: e.g. L. euglypha (Dal.) and Strophomena 
rugosa (Raf.) 3rd, Leptagonia (M*°Coy), with both valves abruptly bent at right angles towards the entering 
valve, and the rostral portion concentrically wrinkled. 4th, Chonetes (Fischer), only differing from Leptena 
(as restricted) by having a row of spines on the hinge-line, thus approaching Productus. All the above 
types, including all Dalman’s species, have a foramen between the beaks, contrary to his definition. 


Sub-genus. LEPTAINA restricted (see remarks on Genus). 
LEPTANA ALTERNATA (Conrad.) 
Ref. and Syn.—Geol. Rep. New York, 1838, and Hall, Pal. New York, t. 31 a. f. 1. and t, 79. f, 2. 


Sp. Ch.—Longitudinally semielliptical or transversely subquadrate; receiving valve gently convex, along 
the middle, with a very short mesial sulcus close to the beak, gently deflected at the side margins when 
old; entering valve flat, or slightly concave; cardinal area very narrow, inclined back at about 120°: surface 
of both valves radiated with very fine linear thread-like strize, separated by equally wide, flat, coarsely 
punctured spaces, when partially decorticated ; striee thicker and closer together, when the surface is pre- 
served ; strie of two, more or less distinct sizes, usually three of the finer, between each pair of the larger ; 
the middle subsequently increasing in size, and a new pair of small strie being intercalated on each side; 
about eighteen strize in the space of two lines at six lines from the beak: interior of the valves marked 
with radiating external strize, and with very numerous, obtuse granules, nearly corresponding with the ex- 
ternal punctures. Length one inch, width varying from a little more to a little less than the length, 
proportional depth about =, 

It may, I think, be doubted, whether this will not ultimately prove a mere variety of Strophomena 
? compressa, the internal characters both of the entering and receiving valve as figured by Hall, and of the 
muscular impressions and ridges, and cardinal teeth, agreeing precisely with those of the Strophomena ? 
compressa, as I have observed; the only differences being that the larger strie are more distinct, and the 
large valve more convex in the alternata than in the compressa; and in the latter I have not seen the 
small foramen in the apex of the beak, 

Position and Locality——Common in the Bala limestone of Balmae Shore, Kirkcudbright; ?a flattened 
variety in the limestone and sandstone of Dalquorhan, near Girvan, Ayrshire. 


LEPTANA CORRUGATA (Porth. Sp.) 
Ref. and Syn. = Orthis 1d, Portlock, Geol. Rep. t. 32. f. 17, 


Sp. Ch.—Semiorbicular; receiving valve gently convex; hinge-line slightly exceeding the width of the 
shell; surface radiated with strong, narrow, simple, prominent, slightly divaricating ridges, running straight 
along the hinge-line, increasing irregularly towards the margin by intercalation, about five in two lines at 
two lines from the beak, or six in the same space at four lines; intervening spaces flat with from three 
to seven fine, longitudinal strize between each pair of ridges, and crossed by large irregular wrinkles, about 
the width of the spaces apart, which do not cross the ridges nor form regular concentric lines; all the strix 
crossed by extremely minute, close, regular lines of growth. Width ten lines, proportional length & to 2. 

I have not had an opportunity of examining either the entering valve, the interior, or the cardinal area 
of this extremely beautiful and distinct species, which however I place in Leptwna on the authority of 
M. Barrande (see his Memoir, “ Ueber die Brach. der Sil. Schich. von Bohmen,” in Haidinger’s Natur- 
wissenschaftliche Abhandlungen, Band 2), where however he figures the large ribs both of this species and 
the adjoining Z. sericea much too far apart: he represents the entering valve nearly as concave as the 
receiving is convex, and the cardinal area very low, 

Position and Locality,—Rare in the schists of Goldengrove, Llandeilo, 


[Fasc 11.] Hu 
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LEPTANA DELTOIDEA (Conrad.) 


Ref. and Syn.—Conrad, Geol. Rep. 1838. Hall, Pal. New York, t. 13 A. f. 3. > L. semi-ovalis (M°Coy), 
Sil. Foss. Irel. t. 3. f. 6. 


Sp. Ch.—Semioval ; hinge-line exceeding the width of the shell, forming short, convoluted, rounded ears; 
visceral disk obscurely defined, nearly semicircular, front narrow, rounded; receiving valve gently convex from 
the beak to the edge of the visceral disk, from which it is abruptly arched at an obtuse rounded angle, to 
form a deflected margin nearly as long as the visceral disk; cardinal area low, triangular, with a very wide, 
triangular, cicatrized foramen, and a small round aperture at the apex; surface of the visceral disk with 
more or less defined transverse wrinkles, usually nearly obsolete, but varying greatly in number, strength, and 
continuity, crossed by radiating, obtuse strixe, twelve to twenty, or commonly about fourteen in two lines, at 
four lines from the beak, rarely subequal or alternate, most usually with every third or fifth line larger than 
the others about the middle of the shell: internal cast of receiving valve striato-punctate, the triangular boss 
of the foramen having a small tubular papillate tubercle on the apex (corresponding with the external foramen 
at the point of the beak); two short cardinal teeth border the foramen, diverging at 90°, with long sub- 
parallel or slightly incurved dental lamellz, extending from their distal extremities from half to two-thirds 
the length of the visceral disk, enclosing the oblong pair of sulcated muscular impressions, which are 
nearly twice as long as wide. Width one inch five lines, proportional length of visceral disk {%, depth of 
deflected front =, depth of receiving valve =. 

This extremely variable species can scarcely be defined. Some of our Coniston specimens have scarcely 
a trace of transverse wrinkles, and have the profile gently arched from the beak to the length of the visceral 
disk, whence the front is rather more abruptly arched, the strive being equal on the sides, but every 3rd, 
5th, or 7th being larger than the rest on the middle of the shell, agreeing exactly with Hall’s figures 3a 
and 3d: to this variety it seems the L. complanata of Sowerby should be united. From these the passage 
is most gradual, in specimens from the same locality, to those with a more abruptly deflected front, less 
conyex visceral disk, and gradually developed more or less regular concentric wrinkles, agreeing with Hall’s 
figures 3¢ and 3, and his figures 4 of the same plate, which he refers to the ZL. tenwistriata of Sowerby ; 
from which all the varieties may be easily distinguished, by the narrow, rounded front giving the semi-oval 
instead of the rhombic outline to the disk, and the inequality of the strize, as well as the narrower, oblong 
muscular impressions, and the distinct tubular perforation of the beak, with its corresponding mamilla on 
the apex of the cast. This latter variety seems to include the still more strongly pronounced form which 
I have called ZL. semi-ovalis, and found very constant in its characters in the Bala limestone of Chair of 
Kildare, in Ireland. The different varieties of this species might be separated in the different subgenera 
Lepteena and Leptagonia, shewing these latter to be but sections of one genus, 

Position and Locality —Common in the Coniston (Bala) limestone of Coniston, Lancashire ; Bala limestone 
and sandstone of Alt yr Anker, Meifod, Montgomeryshire; not uncommon in the Caradoc sandstone of 
Horderly. 


Var. B. UNDATA (A/‘Coy). Pl. 1. H. fig. 38, 39. 
Ref. and Syn.=Orthis wndata (M°Coy), Silurian Foss. Irel. t. 3. f. 21. 


This apparently distinct shell is semioval, about one and half inches long, with a narrow deflected 
border rarely half an inch deep, the visceral disk gently convex, rugged, with twelve or fourteen very large 
undulating concentric wrinkles, sometimes much interrupted, and nearly obsolete (like the type I originally 
figured), crossed by radiating obtuse strixe, which vary singularly in size in the different specimens, alike 
in all other respects—one specimen haying only ten strive in two lines at four lines from the beak, and 
another having twenty-four, and many specimens haying the intermediate numbers: the lines are often 
subequal, or in all the middle portion towards the margin every 5th or 7th considerably larger than the 
rest. In the specimens I originally described the surface seemed smooth, except some faint traces which 


Bracuropopa.] LOWER PALAZOZOIC MOLLUSCA. 235 


I mentioned of longitudinal striz; the better specimens now before me are all distinctly striated, but so 
much alike in other respects that I have no doubt of their identity, the geological position of each being 
alike. The specimens of this variety which shew the dental lamelle seem to have them more divergent, 
and the muscular impressions wider than the typical form. Some specimens of this variety have upwards 
of twenty concentric rows of faint, interrupted, concentrig undulations, giving a curious rippled appearance 
to the surface, from which I named the species, when I believed it distinct. 

Position and Locality—Var. 8. wndata. Common in the Bala limestone of Llandeilo, Caermarthen- 
shire ; Bala limestone of Llwyn-y-ci, N.W. of Bala; Bala limestone of Pont y Glyn Diffwys, W. of Corwen, 
Merionethshire ; Bala limestone of Brynbedwog Quarry, near Bala; ditto Cymmerig, E. of Bala; Bala 
schists of Bryn Melyn, and Gelli Grin, Bala, Merionethshire; Bala schists of Oyrn-y-brain, W. of Wrexham, 
Denbighshire; Bala sandstone of Alt yr Anker, Meifod, Montgomeryshire; Bala limestone of Coniston, 
N. Lancashire; ‘in olive shale of Coed Sion, Llangadoe, S. Wales. 

Explanation of Figures —P1. 1. H. fig. 38. Natural size of a variety with continuous wrinkles, from 
Llwyn-y-ci; fig. 39, variety with interrupted wrinkles from Llandeilo; fig. 39 a, superficial striee of ditto mag- 
nified ; fig. 39 4, profile of both valves; fig. 39 ¢, internal cast of rostral portion of receiving valve, shewing the 
dental lamellze, from Bryn Melyn, Bala. 


LEPTHNA LEVIGATA (Sow.) 


Ref. and Syn.—Sow. Sil. Syst. t. 13. f. 3. L. lepisma (Dalm. and Sow.) Salter in Mem. Geol. Surv. Vol. II. 
Part 1. t. 26. f. 3 and 4. (Not of Sow. Sil. Syst., and no such species described by Dalman). 


Sp. Ch.—Shell gibbous, transversely oblong, or fusiform; hinge-line a little exceeding the width of the 
shell, forming short, abruptly contracted, slender pointed ears; cardinal area very narrow, triangular; sides 
and front nearly smooth, marked with excessively fine lines of growth, and towards the margin with ex- 
tremely faint indications of very obtuse close ribs, separated by very narrow sulci, about nine in one line; 
margin forming a uniform short curve; surface fibrous, substance thick, with rather distant, very large 
punctures on the internal cast: internal cast of receiving valve with an ovate, tumid pair of muscular im- 
pressions, extending scarcely one-third the length of the shell, cleft by the very deep slit of a prominent 
mesial septum from the beak, slightly exceeding them in length: internal cast of entering valve rough, 
with large spinulose puncta, and with a strong mesial septum, extending two-thirds of the length of the 
shell. Width three lines, proportional length ;{;, depth of receiving valve ;, depth of entering valve °. 

The figures given in the Memoirs of ihe Geol. Survey, as above quoted under the name Leptena lepisma 
(Dal.) var. minor, with reference to t. 8. f. 7. of the Sil. Syst., certainly belong to this species, in which the 
faint broad strize are rarely to be found; and Mr Salter mentions that he doubts the distinction himself of 
the LZ. levigata. Further, I might mention, that there seems to be no such species as L. lepisma described 
in any of the works of Dalman; and the specimen so called by Sowerby I find agrees with Dudley specimens, 
which I have certainly determined to be the young of ZL. transversalis, on comparison with a number of 
Gothland specimens. 

Position and Locality—Not uncommon in the greenish mudstone of Clungunford, Shropshire; in the 
greenish schists at Keeper's Lodge, Goldengrove, Llandeilo, Caermarthenshire ; common in the schists of 
Mynydd-y-Gaer, Llanefydd. Denbighshire; in vast profusion in the decomposing schists of Dyffryn Castle, 
Devil’s Bridge, N. Wales; also thickly covering the surface of thin gritty flags at Gwyddelwern, Derwen, 
Denbighshire ; fine sandy flags near Welchpool, Montgomeryshire. 


LEPTHNA ? MINIMA (Sov.) 
Ref.—Sow. Sil. Syst. t. 13. f. 4. 


Sp. Ch.—Semicircular, or obscurely quadrate; hinge-line slightly exceeding the width of the shell, forming 
very short pointed ears; cardinal area large, triangular, about five times wider than high in the receiving 
HH2 
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valve, nearly vertical, inclining backwards only at 115°; receiving valve subpyramidal, greatest depth near 
the point of the beak, which is only slightly incurved; a very obscure trace of mesial furrow; surface radiated 
with coarse angular ridges, dichotomising once or rarely twice between the beak and margin, separated by 
narrower sulci, which are strongly punctate; ten or twelve ridges in the space of one line near the margin : 
entering valve nearly flat, interior with a small prominent rostral tooth; a strong mesial septum, reaching 
nearly to the front margin, and two rather long cardinal teeth, diverging at 150°; the inner surface marked 
with four or five irregular rows of extremely large punctures or small pits. Average width two lines, pro- 
portional length 5, depth about ;;;. 

Position and Locality—Extremely common with the ZL. dwvigata in the thin flaggy beds of Wenlock 
shale at Gwyddelwern, Derwen, near Corwen, Denbighshire; olive Wenlock shale of Llanfair, Welchpool ; 
ealeareous flags, bed of Dee, Llantsilio, S. of Llangollen ; in decomposing bands of limestone above Rother 


Bridge. 


LEPTHNA OURALENSIS (M/. V. K.) 
Ref.—Murchison, de Verneuil, and Keyserling, Geol. Rus. t. 14. f. 1. 


Sp. Ch.—Subhemispherical, slightly depressed ; front margin semicircular ; hinge-line exceeding the width 
of the shell, forming obtusely rounded convoluted ears, separated by a shallow concavity from the body of the 
shell, which is evenly gibbous, strongly and regularly arched from the beak to the front margin, the greatest 
depth being at about the middle of the length ; entering valve nearly as concave as the receiving one is convex ; 
cardinal area low, triangular, nine or ten times wider than high: surface marked with strong filiform, radiating 
striz, between each pair of which are from five to nine much smaller, close, slightly undulating, parallel strize, 
the sulei between which are strongly punctured, the whole being crossed with extremely minute transverse 
lines of growth ; about thirty-five strize in two lines at four lines from the beak, four of which are large (twenty- 
five in the same space at margin, three of which are large) ; interior surface closely and strongly pitted with minute 
punctures, and rather broad, (four or five in two lines from the margin,) slightly undulating, longitudinal, obsolete 
ridges, more or less branched towards the margin. Width two and half inches, proportional length ;;, depth 
2 distance between the valves one line. 

This very remarkable species has exactly the form and size of the Producta hemispheerica of the mountain- 
limestone, and the same extremely narrow space for the animal between the valves, so that it might easily be con- 
founded with it by a careless observer ; the striation, however, as pointed out by the authors of the Geology 
of Russia, easily distinguishes the species, even when the distinct cardinal area is invisible; the substance 
of the shell is also very much thinner. Our specimens agree in every respect with those of the Oural, 
which are said to characterize the Upper Silurian rocks there. 

Position and Locality—Not uncommon in the limestone between Old Radnor and Presteign, Rad- 
norshire. 


LEPTHNA QUINQUECOSTATA (A/*Coy). Pl. 1. H. fig. 30, 31, 32. 
Ref. and Syn. = Orthis quinquecostata (M°Coy), Sil. Foss. Irel. t. 3. f. 8. 


Sp. Ch.—Nearly semicircular; hinge-line exceeding the width of the shell, forming acutely angular, convex 
ears; middle of receiving valve very gibbous ; profile much curved from the inflection of the obtuse beak to the level 
of the lateral margins; cardinal area narrow, placed in the plane of the lateral margins ; entering valve concave, 
about one-third the depth of the receiving valve, each valve with usually five, very large, prominent, angular ridges, 
about a line apart, radiating from the beak, each with a strong radiating line along its keel, intervening 
spaces between each pair concave, marked with ten or fifteen fine, sharp, longitudinal striz (sixteen in the 
space of one line in middle of front margin); close to the beak, and extending only one-third the length of the 
shell, are two short similar ridges, one on each side of the mesial one; in some specimens an additional pair of the 
large radiating ridges are developed at the sides, not reaching, however, to the beak : internal cast of receiving 
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valve with a very short mesial septum, dividing the small, tumid, reniform pair of muscular impressions, reach- 
ing only one-fifth the length of the shell; from these five or six slender, branched impressions of the pallial 
vessels extend on each side to the margin, a broad border round which is very minutely and closely 
punctured under the lens, the rest of the cast seeming nearly smooth. Width seven lines, proportional 
length varying from ,{, to 7; (the average being about ,{,), depth =. 

This species has some resemblance externally to certain varieties of the L. sericea, but is distinguished by 
the very small number of the large ridges, and their elevation on angular folds ; these ridges, in by far the greater 
number of specimens, are only five, such being the case in all those I originally examined, giving rise to the 
specific name which I have adopted. This character is not so invariable as I supposed, for I have seen one 
specimen in which traces of two other lateral pairs were seen at the margin, and seven may be seen, not very 
uncommonly, but five is by far the most usual; internally it is easily distinguished from ZL. sericea by the 
extremely short muscular impressions. The affinity is perhaps greater with ZL. transversalis, from which it 
differs externally in the same characters above noted, and internally by the much smoother casts, fewer delicate 
impressions of the pallial vessels, and the extreme minuteness of the punctation, differing remarkably from that 
of L. transversalis. Some specimens have small, oblique, concentric, undulating wrinkles on the sides of the 
beak, a few of which sometimes faintly pass across the rostral portion. 

Position and Locality—Bala schists of Cefn Rhyddan, Llandovery, S. Wales; very abundant in the 
Bala schists of Mathyrafal, Meifod, Montgomeryshire; Bala schists of Goleugoed, Llandovery, S. Wales; 
Bala schists of Penlan, Llandovery, S. Wales; Bala schists of Pen y Craig, Llangynyw, Montgomeryshire ; 
Bala schists of Tyn y cabled, Llanfyllin, N. Wales; calcareous schists of Llangynyw Rectory, near Welch- 
pool, Montgomeryshire (one specimen with oblique concentric wrinkles on the ears). Ordinary sized specimens, 
with the oblique wrinkles on the ears, not uncommon in the green, trappean, sandstone of Glenquaple, Ayrshire ; 
in the similar rock at Ardwell, three and a half miles south of Girvan; one very large specimen (six lines long, 
with five principal strize, and one shorter additional one on each side, with minute, undulating, concentric 
wrinkles near the beak), from Colmonel, on the Stinchar; sandy schists of Craig Wen, Mathyrafal, Meifod. 

Explanation of Figures —P\. 1. H. fig. 830. Natural size of transverse variety, with additional lateral 
ridges, from the schists of Mathyrafal; fig. 31, normal type, from the same locality ; fig. 3] a, surface of ditto 
magnified ; 31 4, internal cast, shewing the short muscular impressions and the pallial ridges ; fig. 32, very large 
depressed variety from Colmonel, 


LEPTANA SERICEA (Som.) 
Ref—Sil. Syst. t. 19. f. 1, 2. 


Sp. Ch.—Transversely oblong, substance of the shell thick, very coarsely fibrous; hinge-line slightly 
exceeding the width of the shell; cardinal angles acute, sides gently convex, slightly converging ; front nearly 
straight, wide ; receiving valve much and regularly arched to the deflected margins ; greatest depth at one-third 
from the beak ; entering valve slightly flattened in the rostral portion, rather abruptly arched to the margin; 
greatest depth at two-thirds from the beak; often a few small converging wrinkles on each ear; both valyes 
radiated with extremely fine, hair-like strize, separated by sulci equalling them in size, containing close rows of 
very minute punctures ; at intervals of from one-half to one-fourth (near the margin) of a line apart, certain of 
the strize become about twice the size of the others, including between each pair from five to ten smaller ; about 
thirteen to sixteen striz in the space of one line, in the middle of front margin, at three lines from the 
beak ; cardinal area in each valve low, triangular, that of the receiving valve about a third larger than that 
of the entering valve ; rostral tooth very large, five-lobed, nearly filling the triangular foramen of the receiving 
valve, which is as wide as high, and the apex of which is closed by a small pseudo-deltidium : internal cast 
of receiving valve shewing two very short cardinal teeth, bordering the triangular boss of the foramen, 
diverging at about 135°, from the ends of which proceed two longitudinal, slightly incurved, slightly diverging 
ridges (forming slight furrows on cast), forming the outer boundaries of two long, prominent, obtusely ovate, 
muscular impressions, wide, and only separated near the beak by a very slender sulcus of a mesial septum, 
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searcely one-third the length of the shell; anterior boundaries sharp, diverging at about 70°, enclosing between 
them a prominent semielliptical, mesial space, and narrowing the anterior ends of the muscular impressions, from 
each of which extend four or five thick diverging and dichotomising impressions of the pallial and ovarian 
vessels, a couple of similar dichotomising impressions on each side of the mesial space, and three or four 
very short ones on each lateral margin; the rest of the surface marked with obscure traces of the external 
stri, punctured in lines, the punctures becoming much larger at the margin between the branches of 
the pallial vessels; interior of entering valve concave for two-thirds the length from the beak, the margin 
abruptly arched over, very closely punctured (not in rows), and marked at the edge with numerous short 
simple ridges ; two very short cardinal teeth diverge from the rostral tooth; muscular impressions with very 
prominent boundaries all round, each one oblong, depressed, and nearly smooth in the middle, or subquadrate, 
slightly longer than wide ; the two together transversely oblong, one-third wider than long, the width equalling 
the length of the valve ; the two prominent inner boundaries leave a deep sulcus between them, at the anterior 
end of which only a very short mesial septum is developed, not reaching nearly to the beak; interior of 
the muscular impression nearly smooth, each divided by a faint diagonal ridge; the space immediately in front 
of the impressions coarsely pitted, and marked with a few obscure branching impressions of pallial vessels, none 
of which are visible on the deflected front; cardinal angles irregularly punctured, and with minute wrinkles. 
Width eight lines, proportional length of receiving valve =, of entering valve ;,, depth of entering valve 
2, depth of receiving valve 5%. 

This species is totally distinct from the L. transversalis in its much coarser strize, very much finer 
and more numerous punctures, and in the proportional width and concavity (instead of convexity) of the 
muscular impressions within their prominent boundaries. 

Position and Locality.—Greenish, sandy, Bala schists of Tan y Craig, Builth; Bala schists of Corwen, 
Merionethshire ; Bala schists W. of Llanfechan, Montgomeryshire; Bala schists of Moel Uchlas, Montgo- 
meryshire; Bala schists of Pen Cerrig Serth, Builth, Radnorshire ; extremely common in the Bala sandstone 
of Alt yr Anker, Meifod, Montgomeryshire ; common in the Bala schists of Cwm Lanerch, Bettws, N. Wales ; 
common in the Bala schists of Cricor Mawr, S. E. of Llanelidan, Denbighshire; Bala schists of Llansantfraid, 
Glyn Ceiriog, Denbighshire ; common in the Bala schists of Cefn Coedog, Corwen, N. Wales; Bala sandstone 
of Bodean, Pwllheli, Caernarvonshire ; common in the Bala schists and limestone of Rhosfawr, N. of Glog, 
Llanfyllin, N. Wales; in the Bala schists of Cefn y coed, Llangedwyn, Montgomeryshire ; a rather longer, 
extremely coarse variety, often an inch wide, extremely common, with the ordinary types, in the Bala schists 
of Gelli Grin, Bala, Merionethshire; impure Bala limestone of Goleugoed, Llandovery, S. Wales; Bala 
schists of Tan y Bwleh y groes, S. of Bala, Merionethshire ; abundant in the Caradoc sandstone of Horderly, 
W. and S.; Bala schists of Bryn Evan Yspatty, N. Wales; Bala limestone near Bryn Eithin, Penmachno, 
N. Wales; common in the calcareous Bala schists of Cader Dinmael, near Corwen, Denbighshire; Bala 
limestone of Tai yn y Nant, Bala; Bala schists of Milltir Cerrig, Llangynnog, Montgomeryshire ; Bala schists 
of Selattyn Road, S. of Llangollen, N. Wales; Bala schists of Peniarth Meifod, Montgomeryshire; very 
common in the Bala schists and limestone of Pont y Glyn Diffwys, W. of Corwen, Merionethshire ; very 
common in the Bala schists of Wilfa, near Penmachno, N. Wales; Bala schists S. of Llanfyllin, Montgo- 
meryshire ; Bala schists of Mathyrafal, S. of Meifod, Montgomeryshire ; sandstone of the Hollies, Church 
Stretton, Shropshire; Bala schists of Das Hithin ridge, Hirnant, Montgomeryshire ; sandy Bala schists of 
Pwllheli, Caernarvonshire ; Bala schists of Cyrn y brain, W. of Wrexham, Denbighshire ; in the Upper Bala 
limestone above Rother Bridge; Bala schists of Gaer Fawr, Montgomeryshire; Bala schists of Beaver’s 
Grove, Bettws-y-Coed, N. Wales; Bala schists and impure limestone of Pentre ewm dda, S. of Glyn Diffwys, 
N. Wales; schists of Penllys, W. of Meifod; ¢var. in Bala limestone of Coniston Water-Head, Lancashire ; 
var. spinangula common in Bala schists of Cwm of the Cymmerig, Bala; one doubtful specimen in the Bala 
schists of Tyn y cabled, Llanfyllin, N, Wales; var. in the Bala limestone of Craig Head, near Girvan, Ayrshire ; 
in the Bala rock of Alt Goch, Llanfyllin, Montgomeryshire; rare in the hard calcareous Bala schists of Capel 
Curig; Bala limestone of Horton in Ribblesdale, Yorkshire; greenish Caradoc sandstone, top of Moel Seisiog. 
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Var. a. RHOMBICA (J/°Coy). 


In this variety the shell is more gibbous in the middle than in the true types, and less transverse, the 
proportional length varying from 5 to 2, as compared with the width, and the strong ridges fewer and 
often nearly a line apart, sometimes elevated on obtuse folds near the margin, in those respects approaching 
the L. transversalis, from which however it differs, in having the intervening strixe of the same size and 
strength as the ordinary types, wanting the remarkably large punctures on the interior, &c.; the muscular 
impressions also agree rather with the Z. sericea than with the ZL. transversalis. 

Position and Locality (for rhombica).—Not uncommon in the Bala schists of Mathyrafal, S. of Meifod, 
Montgomeryshire; Bala limestone of Horton in Ribblesdale, Yorkshire; Bala schists of Tyn y cabled, 
Llanfyllin, N. Wales, and Bala schists of Pen-y-craig, Llangynyw, Montgomeryshire; Bala schists of Cefn 
Rhyddan, Llandovery, S. Wales ; fine sandy Bala schists of Alt yr Anker, Meifod, Montgomeryshire; schists 
of Llyn Alwen, Denbighshire; Bala schists of Gelli Grin, Bala, Merionethshire. 


Var. 8. SPINANGULA (Phil.) 


30 


The var. spinangula of Phillips (Mem. Geol. Surv.) has the length sometimes only % in proportion to 
the width. 


LEPTHNA TENUICINCTA (M°Coy). Pl. 1. H. fig. 40. 
Ref—Ild. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 401. 


Sp. Ch.—Rotundato-quadrate ; hinge-line as long as the shell is wide; cardinal angles forming nearly 
rectangular, small, flattened ears; sides subparallel, obtusely rounded, front wide; receiving valve subhemi- 
spherical, very gibbous, greatest depth a little behind the middle of the shell; beak large, prominent, obtuse, 
incurved to the level of the lateral margins; cardinal area nearly in the plane of the lateral margins, very broad, 
flat, triangular, height rather more than one-fourth the width; triangular foramen narrow, closed by a convex 
pseudo-deltidium ; entering valve very concaye, with a mesial septum extending nearly to the margins; surface 
of both valves marked with very regular, minute, equal, rounded, concentric wrinkles, having a slight retral wave 
in the middle of the front, about twelve in the space of one line at the middle of the shell. Width about five 
lines, proportional length of receiving valve ;\, of entering valve 4%, depth =. 

This beautiful species seems almost identical in size, shape, and marking, with the Producta tenwicineta 
(M°Coy), and Leptena enigma (Vern.), but has a very wide distinctly-marked cardinal area. 

Position and Locality.—Olive Bala schists of Cefn Grugos, W. of Llanfyllin, Montgomeryshire. 

Explanation of Figures.—P\. 1. H. fig. 40. Natural size, shewing the entering valve, with the cardinal 
area and pseudo-deltidium of the receiving valve; fig. 40a, profile of receiving valve; fig. 40 4, longitudinal 
section ; fig. 40 c, striation of surface magnified. 


LEPTAINA TENUISSIMESTRIATA (M‘Coy). Pl. 1. H. fig. 44. 


Ref. and Syn.? = Orthis lata Sow. Sil. Syst. t. 22. f. 10?= Orthis tenuissimestriata M*Coy, Sil. Foss. 
Irel. t. 3. f. 20. 


Sp. Ch.—Transversely oblong, or slighty fusiform, about twice as wide as long, moderately convex, 
regularly arched, profile nearly semicircular, greatest depth about the middle of the length; entering valve 
flattened, about one-third the depth of the receiving one; hinge-line equalling the width of the shell; cardinal 
angles very slightly acute in depressed specimens, but sometimes forming acute convoluted ears; beaks very 
small: surface of both valves radiated with very close, fine, slightly unequal strize, often subalternate near the 
margin, every third or fifth being often a little larger than the others, increasing principally by intercalation of 
new strize, size nearly uniform from the beak to the margin ; intervening sulci much narrower than the ridges, and 


240 BRITISH PALAOZOIC FOSSILS. [Bracnrorops. 


marked with very large punctures, which form close punctured lines from the beak to the margin in casts ; about 
thirty strie in the space of two lines at three lines from the margin: receiving valve with a very short mesial 
septum, about one-fifth the length of the shell, and two dental lamelle diverging at about 100°, forming the 
anterior lateral boundaries of two very short, diverging, ovate, muscular impressions, reaching rather more than 
one-third the length of the shell. Width seven lines, proportional length 5, depth of receiving valve =; to *,, 
depth of entering valve ;3,. 

Mr Sowerby states that both valves of his shell are convex, which, if correct, would render his species 
distinct from that before us, which has the distinctly marked hinge of Leptena, with both valves curved in the 
same direction. In form it strikingly resembles the Leptena (Chonetes) lata of the Ludlow rocks, but is 
destitute of spines on the hinge-line, and is easily distinguished by the much greater fineness of the strize, or the 
greater number in a given space. When the larger strize can be distinctly seen, which is not often the case, the 
resemblance is very strong to Leptena sericea, from which it differs in the flatter entering valve, in the fine, more 
equal strize, without the larger strize, and in the distinct, radiating, coarsely-punctured lines of the interior, and 
the small size of the bilobed muscular impressions of the receiving valve, which however it resembles in form. 
If, as I suspect, the Orthis lata be a Leptena, it cannot bear that specific name already in use for one of the 
best-known species; and as I have little doubt that the O. tenuissimestriata, which I originally figured from 
unusually large and much-compressed specimens, in which the striation was still more delicate, is referrible to 
an extreme variety of the same species, that name may be conveniently retained for the species. I cannot 
imagine why Mr Salter (Mem. Geol. Surv. Vol. II. p. 289) unites this species to O. protensa, which has vastly 
coarser, fasciculated, strize, &c. 

Position and Locality—Caradoc sandstone of top of Moel Seisiog, Llanrwst, Denbighshire ; Bala lime- 
stone of Llandeilo, Caermarthenshire ; common in the Caradoe limestone of the Hollies, Church Stretton, 
Shropshire; Bala sandstone of Pont y Meibion, S. of Llansantfraid, N. Wales; olive Bala schists of Cefn 
Grugos, W. of Llanfyllin, Montgomeryshire; Bala flags of Llandeilo; Bala schists of Y Foel Fawr, near 
Llanrhaider ; Bala limestone of Coniston, Lancashire. 

Explanation of Figures —P1. 1. H. fig. 44. Natural size from Llandeilo ; fig. 44 @, internal cast of ditto ; 
fig. 440, surface of ditto, magnified, shewing the punctured sulci left by the removal of the shell in the upper 
portion; fig. 44 c, longitudinal section. 


LEPTANA TRANSVERSALIS (Dal.) 
Ref. and Syn.—Dalman, Act. Holm. t. 1. f. 4. Sil. Syst. t. 13. f. 2; 
+ L. duplicata Sow. Sil. Syst. t, 22. f. 2. (2L. lepisma Sil. Syst. Young). 

Sp. Ch.—Transversely fusiform, globose; hinge-line as wide as the shell; cardinal angles acute, nearly 
smooth near the beaks; both valves radiated with several slender thread-like ridges, about half a line apart 
at the margin, and a line, or two-thirds of a line, apart at three lines from the beak, at which distance, 
in finely-preserved specimens, about twenty-three very minutely-punctured longitudinal strie may be detected 
in the space of one line, which are usually invisible, even with a moderately strong lens ; cardinal area low, 
triangular in each valve; the two areas subparallel with each other at their point of union, curved nearly 
into the plane of the lateral margins, that of the receiving valve scarcely one-third greater than that of 
the entering valve; triangular foramen in the receiving area closed towards the apex by a small pseudo- 
deltidium, and below by the large rostral tooth of the entering valve : cast of receiving valve with two short 
cardinal teeth, diverging at 90°, from the ends of which a W-shaped groove (impression of a ridge on the shell) 
forms the lateral and anterior boundary of the remarkably small, obscurely bilobed, pentagonal, muscular 
impressions, which are slightly wider than long, and their length less than one-third that of the shell, the 
sinus in the front margin short, diverging at about 105° from the muscular impression ; hinge-line crenulated 
near the beak; inner surface coarsely radiated, between which are irregularly placed numerous pits, or extremely 
large punctures, the extreme margin being marked with fine longitudinal lines, and close, numerous, minute 
punctures : interior of entering valve with two very prominent, oval ridges, bounding the muscular impressions, 
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which extend more than two-thirds the length of the shell, the width of the two together rather exceeding their 
length; a deep, rather wide, mesial hollow intervenes between their prominent boundaries, and in the included 
hollow space of each impression is a very thick pyriform boss, extending nearly its length, and reaching on all 
sides within a short distance of the prominent boundaries, which it exceeds in prominence ; the deflected margin 
striated and punctured. Width seven and a half lines, proportional length of receiving valve %, of entering 
valve 7, depth of receiving valve 74, depth of entering valve >. 

This is a considerably more globose shell than the Leptewna sericea, and distinguished externally by the 
fewer and more distant linear ridges, and the very much finer longitudinal strize between the thread-like ridges, 
and their being besides so faintly impressed as to be, in almost all cases, invisible to the naked eye, or a lens of 
low power, while the strize of Leptena sericea are visible at all times to the unaided vision ; internally the cast of 
receiving valve is distinguished by the remarkable coarseness of a comparatively few punctures, and the 
very short muscular impressions; the cast of the entering valve is equally distinguished by the great pyri- 
form boss, nearly filling the cavity circumscribed for each muscular impression. 

The young of this species, as I have observed in Dudley and Gothland specimens, seems to accord 
with the so-called LZ. lepisma (Dal.) of the Sil. Syst. t. 8. f. 7; and Dalman does not seem to have described 
such a species. 

Position and Locality —Not uncommon in the Coniston (Bala) limestone of Coniston, Lancashire ; common 
in the Bala schists of Llansantfraid, Glyn Ceiriog, Denbighshire; a doubtful specimen in the Bala schists of 
Llwyn y ci, N. W. of Bala, N. Wales; Wenlock limestone of Dudley, Staffordshire; Bala limestone of Bala, 
Merionethshire ; common in the sandstone of May Hill, Gloucestershire. 


Sub-genus. STROPHOMENA (Rajinesque)*. 


Gen. Char.—Shells subsemicircular, depressed ; hinge-line as wide as the shell; flat, or the receiving 
valve slightly convex near the beak, becoming gradually concave or deflected at the margin; entering 
valve flat, or in the deflected species gradually arched downwards with the curve of the opposite valve; 
surface striated, without spines; cardinal area triangular in the large valve, very narrow or obsolete in 
entering valve; deltoidal opening in the cardinal area of the receiving valve nearly closed by a prominent 
pseudo-deltidium, with lines of growth arched towards the beak; interior of receiving valve with a thick 
diverging tooth on each side of the closed foramen; a very short thick mesial ridge, and a narrow semi- 
circular ridge from its end to the cardinal tooth on each side, including a radiated space, the rest of the 
space radiatingly furrowed ; entering valve with the tip of the rostral tooth bilobed, with a strong diverging 
tooth on each side (like that of the other valve), a short mesial ridge, and a small semicircular radiated 
space on each side; the anterior pair of adductors being rarely visible. 

Differs from Orthis in the foramen being almost closed by a pseudo-deltidium (which does not exist in that 
genus), and from the sub-genus Leptwna by the valves not being equally curved in one direction from the hinge. 


LepTana (Strophomena) ANTIQUATA (Sow. Sp.) 
Syn. = Orthis antiquata Sow. Sil. Syst. t. 13. f. 18. 


Sp. Ch.—Truncato-elliptical, or subtrigonal, greatest width along the hinge-line ; cardinal angles slightly 
acute; sides converging to a narrow, obtusely rounded front; entering valve with a gently curved profile, 
slightly flattened near the beak, most curved about the middle of length, greatest convexity along the 
middle, from which the sides slope rapidly to the lateral margins; receiving valve nearly as concave as 
the entering one is convex, but rather convex towards the beak, which is prominent; cardinal area of 
moderate height (about one-sixth of its width), flat, triangular, inclining backwards at about 120°; surface 
of both valves with three or four strong, scaly imbrications of growth, one to two lines apart, interrupting 


* See remarks on Leptcena, page 232. 
[easc. 11. ] Ix 
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the radiating ridges, which are very prominent, irregular in size, from abrupt irregular swellings and dimi- 
nutions of thickness in various parts of their length; irregularly branching three or four times so as to 
retain their average thickness throughout; seven or eight in two lines about the middle of the shell, about 
five in the same space at the margin at ten lines from the beak; very rugged, from close, strong, scaly 
lines of growth. Average width ten lines, proportional length *,, depth =. 

The above quoted figure very imperfectly represents the suleation of this species. 

Position and Locality—Common in the Coniston (Bala) limestone of Coniston Water-Head, Lancashire ; 
common in the Bala slates of Blaen y Cwm, Nantyre, Glyn Ceiriog, S. of Llangollen, Denbighshire ; com- 
mon in the Bala slates of Llansantfraid, Glyn Ceiriog, Denbighshire; Bala limestone of Mathyrafal, S. of 
Meifod, Montgomeryshire. 


Lerrana (Strophomena) COMPRESSA (Soi. Sp.) 
Ref. and Syn. = Orthis compressa Sow. Sil. Syst. t. 22. f. 12. 


Sp. Ch.—Transversely oblong, subquadrate ; hinge-line slightly exceeding the width of the shell, sometimes 
forming short acute ears, from a slight outward curve of the margins near the angles, in other specimens 
nearly rectangular; lateral margins slightly convex, subparallel, front margins slightly convex, nearly as wide 
as the shell; valves much depressed, and concentrically marked with two or three strong undulations of growth 
from one to two lines apart; receiving valve slightly convex, with a low triangular cardinal area, inclined 
backwards at about 120°; with a wide triangular foramen, apparently more than half closed by a pseudo- 
deltidium: entering valve very slightly convex near the beak, flattened in the middle, and very slightly 
concave towards the margin, with a linear, nearly obsolete cardinal area or line: strixe of both valves slightly 
arched divaricatingly on the sides, close, obtuse, transversely striated, nearly equal or subalternate, increasing 
in number, but not much in size, towards the margin; eighteen in the space of two lines at six lines from 
the beak; the separating sulci narrower than the ridges, and regularly pitted with very large punctures, 
visible through all the thickness of the shell, to the internal cast, and so large as slightly to undulate 
the radiating strie; in some specimens faint traces of larger strie at every third or fifth line traceable : 
internal cast of entering valve nearly smooth, with faint punctured radiating lines, visible with a lens (cor- 
responding with the external strie); one long elliptical pit produced by the simple rostral tooth, and two 
ovate pits of the thick cardinal teeth, only equalling the rostral tooth in length, and diverging at 95°; between 
them and the hinge-line a small elevation on each side for the cardinal pits; muscular impressions very 
small, reaching little more than two-fifths the length of the shell, subrhomboidal, obscurely divided by a 
few obtuse sulci on their anterior edges, separated by the broad sulcus of a flattened mesial ridge, not 
reaching quite their length; receiving valve with two short thick dental lamells diverging at about 130°; 
muscular impressions very broad, faintly radiated with fine sulci, indistinctly defined except by the straight 
diverging dental lamelle, divided by a long slender sulcus of a linear mesial ridge, reaching with the 
impressions about half the length of the shell. Width one inch, comparative length =, depth ji. 

The great compression of the valves, thinness of the shell, the marked concentric waves of growth, thread- 
like, subequal strize, and large punctures, easily distinguish this, in well-marked specimens, from the O. expansa 
or O. alternata, as well as the difference in the cardinal area and foramen and muscular impressions, and simple 
rostral tooth. I have little doubt the shell figured by Sowerby as the O. anomala (Schlot.) Sil. Syst. t. 21. f. 10, 
is a very old specimen of this species, elongated by a compression, which has also inereased its convexity. Such 
specimens are not uncommon, indicating apparently the thickened adult state, in which it often shews an approach 
to S. grandis, when, as sometimes happens, some of the striz in part of a specimen become more pro- 
minent than the others. 

Position and Locality—Very common in the fine Caradoc sandstone of Horderly W.; in the Bala lime- 
stone of Teirw river, S. of Llangollen, N. Wales; extremely common in the calcareous Bala schists and 
limestone of Craig y glyn, N. of Rhaider, near Llanarmonfach, E. of the Berwyns ; Bala schists of Moel Uchlas, 
Montgomeryshire ; Bala schists of Bryn Eithin, Penmachno, N. Wales; Bala schists of Cader Dinmael, near 
Corwen, Denbighshire; Bala ?limestone of Tyrnant, H. of Llanwddyn; Bala schists of the Cymmerig, E. of 
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Bala, Merionethshire (a coarse variety); Caradoc sandstone, top of Moel Seisiog. Doubtful specimens in 
the Bala schists of Pwllheli, Caernarvonshire. 


Leprzna (Strophomena) EuGLYPHA (Dal. Sp.) 
fef.—Sow. Sil. Syst. t. 12. f. 5. Davidson, Bull. de Ja Soe. Géol. de France, 2nd Series, Vol. V. t. 8. f. 4. 


Sp. Ch.—Young shells, and rostral portion of adults for nine or ten lines from the beak, flattened ; very 
slightly concave in the entering valve, and very slightly convex near the beak of the receiving valve ; hinge-line 
exceeding the width of the shell; front obtusely narrowed ; in the adult state the margins of both valves bent 
together with a rapid curve towards the receiving valve into a long semicylindrical front, nearly at right angles 
to the rostral portion, with broad, slightly-flattened sides, and an obtusely-rounded, narrowed front: surface 
covered with slightly-rugged, irregular, filiform ridges, seven in three lines, at the curved front, between the 
rostral and descending portions, and haying there irregularly from one to four longitudinal striz between each 
pair; on the deflected front of old individuals the intervening striae gradually acquire the size of the primitive 
ones, but little more than their thickness apart (ten or eleven in the space of three lines), with or without a single 
intervening line: cardinal area rhomboidal, narrow ; a wide, triangular opening in the middle of the receiving 
valve nearly closed by the pseudo-deltidium ; area at the entering valve narrow, with a trifid rostral tooth in the 
middle ; interior of receiving (concave) valve without developed cardinal teeth, with a large pair of oblong, 
faintly-radiated, adductor impressions, the prominent boundaries of which form a waving incurved ridge on each 
side, occupying more than two-thirds of the length of the rostral part of the shell; between them is a small 
mesial septum, which in the cavity of the beak becomes much thickened, apparently to support the pseudo-del- 
tidium ; interior of entering convex valve with two bifid, diverging, cardinal teeth, and an obscure mesial 
septum, having on each side near the beak a circular pair of small adductors, immediately in front of which 
a pair of anterior adductors; substance of the shell with very large punctures. Width two inches two 


45 55 


lines, proportional length of flattened rostral portion “, of deflected front in old individuals %, height of 
cardinal area }°. 

The Leptena imbrex of authors so closely allied to this species in general appearance, has the receiving 
instead of the entering valve the convex one, as may be well seen from the figure given by Mr Davidson, in 
Bull. de la Soc. Géol. de France, 2nd Series, Vol. V. t. 3. f. 8, although the character has not, I believe, 
been noticed before. 

Position and Locality—W oolhope limestone of Littlehope; very common in the Wenlock limestone of 
Dudley, Staffordshire ; Aymestry limestone of Leintwardine, Shropshire ; limestone of Clungunford, Shropshire ; 
common in the Wenlock limestone of Woolhope. 


LertaNaA (Strophomena) ?¥FiLosa (Sow. Sp.) 


Ref. and Syn.= Orthis filosa Sil. Syst. t. 13. f. 12. Davidson, Bull. Géol. S. de France, 2nd Series, 
Vola Vetaer ts) 


Sp. Ch.—Transversely semielliptical, both valves nearly flat, very slightly convex, greatest width along the 
hinge-line ; cardinal angles acute; cardinal area very narrow: surface of both valves radiated with fine sharp 
prominent ridges, having between them from three to five very much finer strie, the odd middle one of which 
becomes gradually larger towards the margin; intervening sulci very narrow, minutely punctured, about thirty 
to forty in the space of two lines at four lines from the beak: interior of receiving valve with two very long 
slightly incurved dental lamelle, diverging at only 55° to 65°, reaching about half the length of the shell, 
enclosing between them the very narrow bilobed muscular impressions, which are defined anteriorly by a deep 
V-shaped boundary, from the apex of which a sharp mesial ridge is continued to the beak: internal cast of 
entering valve with two small deep pits of the bifid rostral tooth, and two short slightly recurved slender 
cardinal teeth, diverging close to the hinge-line; two very short, deep, ovate, muscular impressions situated 
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close to the beak; general surface very coarsely punctate, and marked, especially near the margins, with the 
external radiating strie. Width (of small specimen) nine lines, proportional length =, depth =. 

I am doubtful of the genus of this very interesting shell, from not having clearly seen the cardinal 
area: it is extremely analogous in general form, and the character of the striation (the latter not well 
represented in Sowerby’s figure), to the Orthis expansa, including the alternata of Sow.; but the large lines 
arch less on the sides, the whole striation is considerably finer, and the species is completely distinguished 
from that of the older rocks by the very long dental lamelle of the receiving valve, and the very small 
angle at which they diverge, creating a total difference in the muscular impressions. In old specimens the 
strize become coarse and more equal, with the interspaces very coarsely punctured. 

Position and Locality —Abundant in the Upper Ludlow rock of Tulithwaite Hall, Underbarrow, Kendal, 
Westmoreland; doubtful specimens in the olive schists above the second grits of Keeper’s Lodge, Golden- 
grove, Llandeilo; Aymestry limestone of Sedgley, near Dudley, Staffordshire; Upper Ludlow rock of Burton 
and Brockton, near Wenlock. 


LertTana (Strophomena) FUNICULATA (M°Coy). 
Ref. and Syn. = Orthis funiculata M°Coy, Sil. Foss. Irel. t. 3. f. 11. 
Leptena id. Davidson, Lond. Geol. Journ. t. 12. f. 6 to 8. 


Sp. Ch.—Semicircular, twice as wide as long ; entering valve flattened, slightly convex towards the beak, 
slightly concave about the middle, and abruptly deflected nearly at right angles, to form a narrow border 
at the margin, the angle obtusely rounded ; hinge-line slightly exceeding the width of the shell; ears acute ; 
cardinal area narrow, triangular in the receiving valve, linear in the entering valve; pseudo-deltidium very 
small; surface radiated with obtuse, cord-like striz, usually less than half their thickness apart, frequently 
dichotomising, but remaining nearly uniform in size over the whole shell, nine or ten in two lines, at four 
lines from the beak, crossed by fine strize of growth; internal cast of receiving valve with two large longitu- 
dinally ovate or triangular, flattened, slightly elevated marks of the muscular impressions, extending nearly 
three-fourths the length of the flattened rostral portion, flanked by two long, slightly incurved dental lamellee 
diverging at 60°; a very slender impression of a linear mesial septum divides the muscles; internal cast of 
entering valve with two thick diverging pits, produced by the lateral lobes of the irifid rostral tooth; from this 
a deep impression of an obtusely rounded mesial septum extends about half the length of the flattened rostral 
portion, flanked on each side by two obtusely rounded, slightly incurved furrows, from corresponding ridges on 
the valve; the rostral portion of the inner surface of both valves is spinulose, the angle and deflected front 
marked with punctured striz. Width ten lines, proportional length of flattened rostral portion 4, deflected 
front 3; 

The close, obtuse, sub-uniform strize easily distinguish this species from dwarf examples of the S. euglypha, 
with which I understand some observers have confounded it. The bilobed boundaries of the muscular 
impression in the concave or receiving valve are longer and narrower than in the S. euglypha. 

Position and Locality—Common in the Wenlock limestone of Dudley, Staffordshire; common in the 
schists above white grits, Parklane, Ludlow, Shropshire; one doubtful fragment in the Bala schists of Cyrn y 
Brain, Wrexham, Denbighshire. 


LePTANA (Strophomena) GRANDIS (Sow. Sp.) 
Ref. and Syn. = Orthis grandis Sow. t. 20. f. 12 and 18. 


Sp. Ch.—Truneato-elliptical, varying considerably in proportional length; hinge-line equalling or slightly 
exceeding the greatest width; cardinal angles slightly pointed; receiving valve very slightly convex near the 
beak, which is rather prominent, gently concave about the middle, and flattened along the margins, which 
are flattened, horizontal, or with a very faint wave towards the entering valve ; cardinal area low, triangular, 
about twelve times wider than high, inclined backwards at about 130°; cardinal opening partially closed by 
a pseudo-deltidium ; dental lamelle slender, diverging at 105° (less in one specimen), slightly incurved at their 
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extremities, partially defining the very small muscular impressions, which reach little more than one-third the 
length of the shell, (rarely two-fifths) : entering valve gently convex, with a linear, nearly obsolete cardinal area ; 
a strong bifid rostral tooth, forming two small pits in the cast ; two short, very divergent cardinal teeth, recurved 
so as nearly to touch the cardinal line with their distal ends, and having between them a very short obtuse 
mesial ridge, (leaving a short broad obtuse furrow in the cast), only extending about one-sixth the length of the 
shell: striation of both valves coarse, strong, varying greatly in prominence of particular lines, (apparently from 
the state of preservation,) seeming in some specimens obscurely alternate, while in others, or parts of the same 
specimen, every 8rd, 5th, or 7th line, much more prominent than the rest; all rugged with minute, close, 
transverse strize, the sulci marked each with a row of very small punctures; from twelve to sixteen of the 
radiating lines at six lines from the beak in the space of two lines. Width one inch nine lines, proportional 


length usually /", or 5; (occasionally only ,;;,) depth (greatest at a little in front of middle of entering valve) |<. 


100 

This is distinguished from the O. expansa by the much coarser strize, the smaller muscular impressions, 
and the slight concavity of the receiving valve, as well as the characters of the cardinal area. Some of the 
varieties, if ill preserved, are scarcely distinguishable from certain states of S. compressa. 

Position and Locality —Common in the flaggy limestone of Ravenstone Dale, Westmoreland; fine Caradoc 
sandstone of Horderly; Bala sandstone of Bodean, Pwllheli, Caernarvonshire; Bala schists of Cefn Coch, Glyn 
Ceiriog, Denbighshire; ? Bala schists of Blaen y ewm, W. of Nantyre, Glyn Ceiriog, S. of Llangollen, 
Denbighshire ; ¢ Bala limestone of Meifod; Bala schists of Cyrn y Brain, Wrexham, Denbighshire; ? Bala 
schists of Cefn Coedog, Corwen, N. Wales; not uncommon in the Bala schists of Gelli Grin, Bala, Merioneth- 
shire ; rare in the fine sandstone of May Hill, Gloucestershire ; common of small size in the Bala quartzite of 


Llanwddyn, E. of the Berwyn Mountains. 


LerTta@NA (Strophomena) PECTEN (Linn. Sp.) 
Ref. and Syn.= Anomia pecten Linn. Syst. Nat. =Orthis pecten Dal. Act. Holm. 1827. t. 1. f. 6. 
(not of Sow. Sil. Syst.) Davidson, Geol. Journ. t. 13. f. 8 to 23. 


Sp. Ch.—Transversely semielliptical or obscurely subtrigonal; greatest width along the hinge-line, very 
much depressed ; receiving valve slightly concave towards the margins, slightly prominent at the beak, which 
is elevated by the cardinal area, which is flat, triangular, about eight times wider than high, inclining backwards 
at an angle of 130°; triangular foramen half closed by a pseudo-deltidium, flanked on the cast by two very short, 
straight, dental lamellze, diverging at 100°, between which there are no visible muscular impressions; receiving 
valve slightly convex along the middle, most so near the beak, flattened towards the sides; cardinal area 
flattened, triangular, about twelve times longer than high, the foramen being closed by a large bifid rostral tooth: 
internal cast of entering valve with two deep, approximate, ovate pits (of the bifid rostral tooth) at the beak, from 
which on each side two very short, nearly straight dental lamelle, diverge at 120°, between which, and a very 
shallow, wide furrow, of a short mesial obscure ridge, may be observed the slight prominence of the obtusely- 
angular muscular impressions; both valves radiated with about sixty strong, nearly equal, straight, sharply- 
defined, thread-like ridges (about six in two lines) at the margin, separated by flat spaces, rather wider than the 
ridges, in which a very slender mesial ridge may be detected, flanked (under a strong lens) by one or two 
irregular, minutely-punctured striz. Width one inch four lines, proportional length *, depth about 7. 

This species is easily distinguished by its numerous, strong, straight, subequal ridges, between which 
there is rarely more than the single, fine, duplicating line to be distinguished ; the additional striae mentioned 
being very rarely visible, while the rest are sharply and distinctly marked. The species is also remarkable for 
the near equality in size of the cardinal area in the two valves; the internal strive generally mark the cast 
nearly to the beak; the puncturing is very minute. 

Position and Locality—Common in the Coniston (Bala) limestone of Coniston, Lancashire ; Bala schists 
¢ Blain y ewm, W. of Nantyre, Glyn Ceiriog, S. of Llangollen, Denbighshire ; limestone of Ravenstone Dale, 
Westmoreland; Coniston (or Bala) limestone of Applethwaite Common, Westmoreland; sandstone of Mid- 
dleton Park, Caermarthenshire ; Upper Bala rock of Capel Cerrig; sandstone of May Hill, Gloucestershire ; 
Horton in Ribblesdale, Yorkshire ; Woolhope limestone of Littlehope. 
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LerT&naA (Strophomena) stmuLAns (M°Coy). Pl. 1. H. fig. 33, 34, 35. 
Ref.—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 403. 


Sp. Ch.—Truncato-elliptical ; hinge-line slightly exceeding the width of the shell, forming short, rounded, 
semicylindrical ears, from a more or less pronounced indentation of the lateral margins; front wide, elliptically 
rounded; entering valve gently and slightly convex for about nine lines from the beak, and then more rapidly 
arched towards the receiving valve, to a position sometimes nearly at right angles with the rostral portion ; 
receiving valve nearly as concave as the entering valve is convex externally, except near the beak, which is 
convex; cardinal area rather low, triangular, and nearly at right angles to the plane of the lateral margins ; 
foramen broad, triangular, closed by the pseudo-deltidium, except at the apex, where there is a tubular 
perforation (leaving a little columnar stem-like portion of matrix projecting from the apex of the cast); cardinal 
teeth very small, bifid, diverging at 115°; the dental lamellze originating from them converge under the muscular 
impressions, so that their inner, gently-incurved edges touching the shell, diverge at about 65°; muscular 
impressions undulate-orbicular, about a fifth wider than long, reaching rather less than half the length of the 
shell; surface sometimes with a few oblique concentric plicee on the ears, regularly radiated with very fine, 
slightly-irregular striae, about twenty-five to thirty in two lines at six lines from the beak, and at that dis- 
tance usually every fifth, seventh, or ninth of the strize larger than the others, but near the beak they often 
seem simply alternate in size, the intervening delicate sulci closely punctured. Width one inch ten lines, 
proportional length of rostral portion about ;*, more deflected front about 55, depth at middle of length =. 

This species in size, form, striation, and tubular perforation of the apex of the beak, almost exactly resembles 
the Leptena alternata (Conrad), but differs in haying the receiving or foraminated valve concave, instead of being 
the convex one; the striation is also finer and flatter, or more uniform, which with the greater deflexion, or 
arching of the valves, also separate it from the S. grandis. 

The specimens from Blain y Cwm and Goldengrove are netted by a beautiful little species of Vioa branching 
frequently, nearly at right angles, forming straight, forking, or angularly-bending channels, one fourth of 
a millimetre in diameter, the branches being at a little more or less than a line apart, and either in the plane of 
the valves or at right angles to it, leaving round perforations. 

Position and Locality—Not uncommon in the Bala schists of Cefn Coch, Glyn Ceiriog, Denbighshire ; 
in the olive schists of Goldengrove, Llandeilo, Caermarthenshire ; Bala schists of Blain y Cwm, W. of Nantyre, 
Glyn Ceiriog, Denbighshire ; and one doubtful specimen in the sandy schists of the Malverns, Worcestershire. 

Explanation of Figwres.—P1. 1. H. fig. 33, convex, or entering valve, natural size, from the schists of 
Cefn Goch, with a portion of striz magnified; fig. 34, concave or receiving valve, shewing the cast of the 
tubular foramen in the beak ; fig. 34 a, longitudinal section ; fig. 35, internal cast of muscular impression from 
Malvern. 


LepTa@na (Sirophomenad) SPiRIFEROIDES (M/°Coy). 
Ref.—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 402. 


Sp. Ch.—Subrhomboidal ; sides rather depressed ; only slightly convex ; hinge-line as wide as the shell ; 
cardinal angles square, or slightly acute ; sides subparallel, slightly 
rounded ; front very abruptly raised into a quadrate sinus, one- 
third wider than high, from which a very prominent, rotundato- 
quadrate mesial ridge extends, sharply defined, to the beak; and 
an almost equally deep and strongly defined, flattened, mesial 

hollow extends to the beak of the receiving valve; both valves 
tne ee ing postead tooth act Wie duehat  Yadiated with subequal, thread-like ridges, occasionally dichoto- 


sulcation on part of the shell in lower part. - 5 * . : 
Right-hand Figure —-Cast‘of receiving valve,shewing  Mising (about fourteen in three lines at six lines from the beak) : 


the impressions of the lateral teeth, and the slender. Omid . . . 
Ecanedicastiotaneanicaltoramient’ 7 sre casts of receiving valve shew the closed cicatrized foramen, with 


a long, slender, cylindrical extension of matrix, half a line thick, arching from the apex of the beak into the 
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back, at one-fourth the length from the beak; and two thick, short, slightly-diverging cardinal teeth and 
lamellze: casts of entering valve shew two very short, thick, diverging pits of cardinal teeth; and a large 
double ovate pit, left by the great bifid rostral tooth, and a trace of a slender mesial septum. Average 
width one inch, proportional length of receiving valve =, of entering valve =, depth ©. 

This is so extremely like the Spirifer radiatus of the Wenlock limestone, that I have no doubt it has 
very often been confounded with it; and probably all the examples quoted by authors of S. radiatus, from 
the Caradoc and inferior strata, will be found referrible rather to the present shell, which abounds in these 
inferior rocks, where I have never seen the true S. radiatus (nor does this species occur to my knowledge in the 
Upper Silurian strata). Externally the present shell may be distinguished from the S. radiatus by its longer 
hinge-line, flatter sides, and coarser striation; while the internal cast shews the generic difference by demon- 
strating the pit for the great rostral tooth in the beak of entering valve, and the slender, tubular filling of 
the apical foramen, as in the Leptena (Strophomena) sulcata (Vern.), Bull. de la Soe. Géol. de France, 
2nd Series, Vol. V. p. 31. f. 4, to which it is in truth most nearly allied, but from which it differs by its greater 
gibbosity, and very prominent mesial ridge and hollow, extending from the beak, giving it exactly the appearance 
of a Spirifer. The Orthis vespertilio, when very finely sulcated, might be mistaken for this species, but has the 
mesial depression in the entering, and mesial elevation in the receiving valve, in which also the triangular 
foramen is open throughout. 

Position and Locality,— Extremely common in the impure Bala limestone of Moel y Garth, Welchpool, 
Montgomeryshire ; very abundant in the Bala limestone and schists of Bala, Merionethshire; very common 
in the Caradoc sandstone of Horderly; very abundant in the Bala schists of Alt yr Anker, Meifod, Mont- 
gomeryshire; Bala schists of Tan y Bwlch y Groes, S. of Bala, Merionethshire; Bala schists, Bryn Melyn, 
and Gelli Grin, Bala, Merionethshire; Bala schists S.W. of Pwllheli, Caernarvonshire; Bala schists of Pen y 
Gaer, Cerrig y Druidion, N. Wales; Bala schists of Beaver’s Grove, Bettws-y-Coed, N. Wales; Bala schists 
of Rhiwargor, near Llanwddyn, Montgomeryshire ; Bala schists of Gaer Fawr, Welchpool, Montgomeryshire ; 
Bala schists of Bryn Hithin, Penmachno, N. Wales; Bala schists, Garnedd Uchaf, W.of Bala Lake; Bala 
limestone, Dinas Mowddy, Merionethshire; Bala limestone of Coniston, Lancashire; Bala schists of Bwlch y Groes. 


Sub-genus. LEPTAGONIA (AM‘Coy)*. 


Gen. Char.—Shell rhomboidal ; rostral portion of both valves flattened and concentrically wrinkled ; the 
margin of both valves abruptly bent downwards at right angles to the flattened rostral portion; texture minutely 
but not closely punctured; surface longitudinally striated, generally without spines; cardinal area distinct, 
narrow, rhomboidal, formed of both valves; a wide deltoidal opening in the convex or receiving valve, nearly 
filled by the projection of a rhomboidal two- or four-lobed boss on the beak of the entering valve, leaving 
a small perforation for a pedicle, separated by a small pseudo-deltidium from the beak : internally, strongly 
punctured in the rostral portion, the front with dichotomising impressions of the pallial vessel: the receiving 
valve has its opening bordered by two strong diverging cardinal teeth, from which a semicircular ridge curves on 
each side, into a small longitudinal mesial septum, bounding the rounded, or triangular muscular impressions ; 
the included spaces often strongly marked with radiating sulci; entering valve with a small depression below the 
projecting beak, for insertion of the adductors ; from this the mesial septum extends, leaving a circular impres- 
sion with raised margin of the large anterior adductors close on each side; anterior to which, at the end of 
the septum, near the middle of the shell, are two close, longitudinal pear-shaped impressions of the anterior 
adductors, also with raised margins. 


* See remarks on Leptena, page 232. 
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Lept@na (Leptagonia) DEPRESSA (Dal. Sp.) 


Ref. and Syn. = Productus depressus Min. Con. t. 459. = Leptena depressa Sil. Syst. t. 12 f. 2. 
+ L. tenuistriata Sow. Sil. Syst. t. 22. f. 2a. + L. rugosa (Dal.). 


Sp. Ch.—Square, prismatic; rostral portion quadrate ; sides and front margin nearly straight, slightly 
undulated ; slightly convex near the beaks; irregularly concaye before reaching the angle, which is seldom 
as high as the surface near the beak; concentric wrinkles, about twelve to fifteen, strong, rounded, slightly 
undulated, and some of them occasionally interrupted in parts, following the direction of the margin, and 
turning abruptly outwards near the cardinal line; deflected front prismatic ; sides subparallel, or slightly 
converging towards the front margin, which is flattened, or with few irregular longitudinal folds, dilated at the 
cardinal angles into flattened ears; longitudinal striz coarse, obtuse, equal, about nine to twenty (usually 12) 
in the space of two lines at the edge of the rostral portion: interior of receiving valve with two short cardinal 
teeth, diverging at 115°, from the ends of which a slender prominent ridge curves forwards and inwards on each 
side, forming the boundary of the rather large, ovate, adductor impressions, which reach about half the length of 
the rostral portion, the two being separated by a mesial ridge extending rather less than their length ; interior 
of entering valve with the rostral portion very concave, and sharply defined from the deflected front, by a 
prominent narrow margin; rostral tooth very large, and deeply bifid; the pits for the teeth of the opposite 
valve are flanked anteriorly by two thick ridges, which gradually incurve, forming the tubercular boundary to 
the rounded posterior pair of muscular impressions; anterior to which are the much smaller anterior pair 
of ovate impressions, with tumid boundaries; the mesial separating ridge extending two-thirds the length 
towards the deflected edge, which latter bears numerous fine, nearly straight, linear, simple or once-branched, 
pallial impressions, about twice the size of the external strize ; inner surface of both valves with small spinulose 
tubercles ; cardinal area moderately large in both valves. Average width of flat rostral portion at cardinal 
angles one inch three lines, proportional width of ditto at middle 7, length of ditto ;,, length of deflected 
front =. 

In some states of preservation, or partial decomposition, each of the longitudinal strize seems divided into 
two, giving rise, I have no doubt, to the species L. tenwistriata (Sow.), but by far the greater number of 
specimens in the Caradoc and Bala rocks only shew, on accurate measurement, the same number of strice 
in a given space as the Wenlock specimens. Some specimens in which the front is gradually rounded into 
the sides agreeing with LZ. rugosa (Dal.), differ in no other respect from the normal specimens, and the passage 
is so gradual and obviously unimportant, that I have no doubt of the specific identity of the forms. Some 
specimens have the muscular impressions narrower, and the dental lamellie diverging at a less angle than above, 
and varying in length from little more than one-third to nearly two-thirds the length of the visceral disk. The 
variety with wide muscular impressions, has them varying also from less than one-half to more than one- 
half the length of the visceral disk. These varieties do not at all accord with any of the changes of form 
or striation noted; nor is there any relation between the fineness of the striation and the geological position, 
although, generally speaking, the fine striation is most common in specimens from the old beds. 

Position and Locality—Common in the Wenlock limestone of Woolhope; very common in the Wenlock 
limestone of Dudley, Staffordshire; in the green Ludlow rock of Parklane, Llandeilo, Caermarthenshire ; 
in the greenish Bala slates of Cefn Coedog, Corwen, N. Wales; Bala flags, three miles N. of Builth, 
Radnorshire; Bala schists of Rhosfawr, N. of Glog, Llanfyllin, N. Wales; Ludlow rock of Keeper's Lodge, 
Goldengrove, Llandeilo, Caermarthenshire ; common in the Bala slates of Cyrn y Brain, Wrexham, Denbigh- 
shire; Bala schists of Gelli Grin, Bala, Merionethshire; schists of Wilfa, Penmachno, N. Wales; Bala slates 
of Blain y Cwm, W. of Nantyre, Glyn Ceiriog, S. of Llangollen, Denbighshire; in the Wenlock limestone 
of Wenlock, Shropshire ; Bala schists of Penlan, Llandovery, S. Wales; Bala limestone of Coniston Water- 
Head, Lancashire; Bala slates of Llansantfraid, Glyn Ceiriog, S. of Llangollen, Denbighshire ; Bala schists of 
Bryn Melyn, near Bala, Merionethshire; Bala schists of Corwen, Merionethshire; Caradoc sandstone of 
Horderly ; common in the Bala limestone of Mathyrafal-ffridd, S. of Meifod, Montgomeryshire ; Bala schists, 
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Selattyn Road, S. of Llangollen, Denbighshire; Bala schists of Alt Goch, Llanfyllin, Montgomeryshire ; 
Woolhope limestone of Littlehope; Bala schists of Rhiwargor, near Llanwddyn, Montgomeryshire ; abundant 
in the Caradoc sandstone of Acton Scott, Church Stretton, Shropshire; Bala sandstone of Alt yr Anker, Meifod, 
Montgomeryshire; ¢Bala limestone of Gaer Fawr, Welchpool, Montgomeryshire; Bala slates of Bwlch y 
Ciban; Upper Ludlow rock of Burton and Brocton, near Wenlock; fine sandstone of May Hill, Glouces- 
tershire. Var. y. Obscure specimens, possibly forming an extreme variety of this species, and seemingly refer- 
rible to the LZ. ptychotis (M°Coy), having the visceral disk semioval, and the wrinkles only distinct on the 
sides, occur in the Bala schists of Wilfa, Penmachno, N. Wales; Bala schists of Llanbedrog, W. of Pwllheli, 
Caernarvonshire ; Bala schists, Cefn Coedog, Corwen, Merionethshire; Bala schists of Cader Dinmael, near 
Corwen, Denbighshire. 


LertmNA (Leptagonia) uncuLA (M°Coy). Pl. 1. H. fig. 36 and 37. 
Ref.—Ild. M*Coy, Ann, Nat. Hist. 2nd Series, Vol. VIII. p. 404. 


Sp. Ch.—Semioval ; hinge-line as wide as the shell, forming short, rounded, slightly projecting ears ; cardinal 
area low, triangular, with a large tubular foramen at the apex of the beak; receiving valve horse-hoof shaped, 
from the slope of the deflected front being at a much more obtuse angle in the middle than at the sides; visceral 
disk depressed, very slightly convex towards the beak, rendered rugged by seven or eight large concentric wrinkles 
(only three or four at the margin commonly seen) ; angle between the disk and the deflected front obtusely 
rounded, the depth of the latter being rather less than the length of the disk; entering valve flat, concentrically 
wrinkled like the receiving one, but with a narrow margin, equally deflected all round, and only one-fifth or one- 
sixth the length of the disk ; surface of both valves radiated with extremely fine, close, obtuse, punctate strize, 
about twenty-eight or thirty-two, in two lines at four lines from the beak, (every third, fifth, or seventh of which are 
usually considerably stronger than the others in all the middle portion) : interior of both valves closely punctured 
and striate; the close, straight pallial impressions resemble the external strize on the deflected front, but are 
only eighteen in the space of two lines; interior of receiving valve with two rather long, very slightly curved 
dental lamellee, diverging at 105°, including the rotundato-trigonal pair of muscular impressions, which are 
one-third wider than long, and extend about half the length of the disk, being only separated by a slight 
indication of mesial septum at their anterior edge ; apex of the triangular boss of the foramen with a small, 
abrupt muero from the entrance of the matrix into the small tubular opening at the apex of the beak ; interior 
of entering valve with two very short diverging cardinal teeth, and a minute rostral tooth. Width eleven 
lines, proportional length 3%, length of disk in receiving valve =, length of disk in entering valve =, depth =. 

This so exactly resembles some of the small varieties of LZ. deltoidea and the L. camerata (Conrad), as 
figured by Hall, that I should not have thought of separating them, were it not for the very much finer striz, 
which very easily separate the species from our British specimens of L. deltoidea. The foramen of the apex 
of the beak is also larger, the dental lamellze more divergent, and the muscular impressions much wider. I find 
the peculiar hoof-like form and other characters of this little shell (unlike L. de/toidea) to be extremely constant. 

Position and Locality —Gregariously in extraordinary abundance, completely filling some beds of the 
Bala limestone of Llansantfraid, Glyn Ceiriog, 8. of Llangollen, Denbighshire; Bala limestone of Selattyn 
Road, S. of Llangollen, N. Wales. 


Sub-genus. CHONETES (Fischer).* 
Leprana (Chonetes) LATA (V. Buch. Sp.) 


Ref. and Syn.—Leptena lata V. Buch. Abhand. der Kon. Akad. for 1831, t.3, f.1, 2. Id. Sil, Syst. t. 5. f. 13. 


Sp. Ch—Transversely oblong ; hinge-line as wide as the shell; ears rectangular or slightly acute ; sides 
slightly convex, subparallel, or slightly converging ; front margin wide, subparallel with the hinge-line ; entering 


* See remarks on the genus Leptwna, page 233. 
[rasc. 11] Kx 
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valve gently concave; receiving valve depressed, convex in the middle, considerably more arched than the entering 
valve, flattened at the ears, sometimes with a slight narrow mesial longitudinal sulcus, rather abruptly arched 
downwards at the margins, greatest depth about the middle of the length; beak very small, not projecting : 
surface of both valves radiated with very numerous coarse, rugged, strize, separated by sulci half their width ; 
striee branching once or twice at one or two lines from the beak; when decorticated, the intervening sulci 
marked with coarse punctures; about twenty strize in two lines, at two lines from the beak ; usually two or three 
strong concentric imbrications of growth, and about four long, slender spines projecting from the hinge-line on 
each side of the beak, diverging obliquely outwards and backwards; interior marked with strong longitudinal 
lines of coarse punctures ; with three thick, short, subequal ridges from the beak, one central, the others diverging 
at 100°. Width eight lines, proportional length =, depth of receiving valve 5. 

The strize are rather thicker at a line and half from the beak (before their first branching) than at any other 
part of the shell. In some old specimens the margins are faintly and irregularly undulated radiatingly. 

Position and Locality——Very common in the Upper Ludlow rock of Woolhope; very common in the 
Upper Ludlow rock, and limestone, of Mortimer’s Cross, Aymestry, Herefordshire ; schists of Cwm Craig ddu, 
Builth, Brecknockshire ; Upper Ludlow limestone and mudstone near Ludlow, Shropshire; green quartzose 
Upper Ludlow of Benson Knot, Kendal, Westmoreland; Upper Ludlow rock of Downton Castle, Aymestry, 
Herefordshire ; limestone of Kington, Herefordshire; Upper Ludlow micaceous quartzite of Lamb-rigg Fell, 
N. end of Potter’s Fell, and limestone of Underbarrow, Kendal, Westmoreland ; ? sandy schists of Middleton 
Park, Llandeilo, Caermarthenshire ; Upper Ludlow rock of Burton and Brockton, near Wenlock. 


11th Family. LINGULIDZ (D’Or?.) . 


Arms free, fleshy, inrolled, without shelly supports from the valves, capable of being entirely protruded 
beyond the shell, provided with long, firm fimbrize; valves unconnected by a hinge; pedicle of attachment 
passing out between the beaks of the two valves, neither of which are notched or perforated. Shell corneous, 
dense, fibrous, subequivalve, equilateral. There is a heart-like vessel on each side, about one-third the length 
from the beak, giving off one large trunk on each side; the subdivisions of the branchial vessels give off vascular 
loops, arranged as separate lobes of the mantle, resembling the gills of the higher J/ol/usca, and subservient to 
respiration ; close to the beak are the conjoined impressions in each valve of the posterior pair of muscles; at 
about one-third the length of the shell in front of them are two small ovate, approximate ovaries, exterior to 
which are the large impressions of the decussating muscles which produce the sliding motion of the valves on 
each other. Just in front of the ovaries are two very large oval lobes of the liver, a third lobe of which is 
placed in the median line immediately in front of the posterior pair, and is flanked on each side by a rather 
small, oblique, ovate impression of the anterior pair of adductor muscles in each valve ; considerably in front of 
these, in the median line, are the conjoined, triangular impressions of the anterior pair of muscles, which extend 
‘into the pedicle at the posterior end. 

The Family contains Three Genera.—Ist, Lingula ; 2nd, Obolus ; 3rd, Spondylobolus. 


Genus. LINGULA (Brug.) 


Gen. Char.—Subequivalve, equilateral, longitudinally ovate or subpentagonal, both valves channeled equally 
at the beaks, for the passage of the pedicle (one beak a little longer and more pointed than the other, which 
latter has a narrow internal flat area) ; internally each valve has a thickened pad in the middle, and the shorter 
one has in front of it a prominent internal septum. 

The species of this genus grow wider proportionally with age. 

Professor Phillips mentions (Mem. Geol. Surv. Vol. II. Pt. 1. p. 370) that he is induced to propose a new 
genus, Glossina, for such Lingulw as were not really equivalye; but no species of the genus either recent or 
fossil have the beaks really of equal length. 
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LINGULA ATTENUATA (So2.) 
Ref —Sow. Sil. Syst. t. 22. f. 13. 


Sp. Ch.—Obscurely subpentagonal, moderately and broadly convex from the beak along the middle nearly 
to the front, so that only a narrow margin all round is compressed, rather abruptly ; sides subparallel, very 
slightly compressed ; front obtusely subtruncate, gently convex ; posterior lateral margins long, nearly straight, 
forming an obtusely rounded angle with the sides, converging to the beak at a clearly defined angle of 70°; 
surface with minute lines of growth, and with traces of delicate longitudinal strize about the middle under the 
lens when decorticated. Length five lines, proportional width , depth about 33. 

This species is perhaps most allied to the Z. ovata (M°Coy), but is considerably shorter and wider, and has 
longer posterior lateral margins, besides being very much smaller. These differences becoming greater as the 
specimens of the two species approach each other in size. 

Position and Locality—tThin sandy Bala beds, E. of Nant y Groes, S. of Bala, N. Wales. 


LINGULA CORNEA (Sov.) 
Ref. = 1d. Sow. Sil. Syst. t. 3. f. 3. +L. minima Sow. Sil. Syst. t. 4. f. 49. and t. 5. f. 23. 


Sp. Ch.—Longitudinally oblong ; sides straight, parallel, rather abruptly inflected to form the posterior 
lateral margins, which are slightly convex, and join at the beak at an angle of 115°; anterior lateral angles 
abruptly rounded from the nearly straight sides to the nearly straight front; both valves broadly gibbous along 
the middle, so that only a narrow, nearly uniform space round the front and lateral margins slopes; greatest 
depth at rather more than one-third from the beak; surface marked with very numerous small, slightly and 
irregularly undulated, close wrinkles of growth, parallel with the margins ; substance of the shell thick, often 
whitish, very glossy when partially decorticated ; dull and yellowish brown when the periostraca is preserved, 
and then marked with very close, minute, slightly irregular, rugged, parallel strize (about twenty-four to twenty- 
eight in one line) ; no external radiating strize, but faint traces of extremely minute radiating lines on the middle 
of some internal casts; casts of one valve shew a very long, close pair of parallel sulci, one-fourth of a line 
apart (impressions of ridges on the shell) reaching nearly three-fourths the length to the anterior margin, the 
anterior extremity forming a rounded depression. Length of average specimens seven lines, proportional 
width =, depth = (some rare specimens nine lines long). 

This isan extremely constant and rather well-marked species, with an unusually thick shell, and remarkable 
for the nearly uniform gibbosity of the greater part of the valves; the proportional width is the only character 
which I have noticed to vary. The L. minima does not shew the slightest difference that I can perceive. 

Position and Locality.—V ery abundant and gregarious in the Upper Ludlow quartzite of Benson Knot, 
Kendal, Westmoreland ; not uncommon in the Upper Ludlow rock near Ludlow, Shropshire. 


LinevuLa curta (Conrad). 
Ref.—Hall, Pal. New York, t. 30. f. 6. and Conrad, Journ. Nat. Se. Phil. Vol. VIII. t. 15. f. 12. 


Sp. Ch.—Outline very regularly broad-ovate, greatest width slightly in front of the middle; front 
elliptically rounded, broad ; posterior lateral margins slightly arched, gradually converging to the small, sharp- 
pointed beak; valves flattened, slightly and evenly convex, becoming gradually compressed at the margins ; 
surface with minute, subregular, imbricating lines of growth; under the lens when decorticated very fine, faint, 
longitudinal strize, principally traceable about the middle. Length four lines, proportional width =, depth 32. 

The regular, broad-ovate form, narrow, pointed beak, and semielliptical front, easily distinguish this 
species from all others in the British rocks. The correspondence with the American Utica slate and Trenton 
lime species seems perfect in all respects. 

Position and Locality.—Rare in the calcareous Bala flags of Wellfield, Builth, 
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Lingua pavist (M°Coy). Pl. 1. L. fig. 7. 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 405. 


Sp. Ch.—Ovato-pentagonal, or broadly subtrigonal, depressed, slightly and broadly convex near the beak, 
and about half way to the margins, which become gradually compressed ; greatest width at about the 
middle of the length; front slightly narrowed, but very wide, subtruncate, and very slightly convex ; obtusely 
rounded at the lateral angles to the subparallel, slightly convex, sides ; posterior lateral margins rather long, 
forming an obtuse angle at the sides (usually nearly equalling half the length of the shell, nearly straight, and 
meeting at the beak at an angle of about 100° in the short valve, and 95° in the long valve); surface with nu- 
merous faint, concentric, rather wide, subangular undulations of growth, accompanied by irregular, concentric, 
imbricating laminze; strie ten in one line on the exterior of the shell ; no trace of longitudinal external striz, 
but on the internal cast a few faint, obsolete, flattened, fibrous radiations, observable with the lens. Length 
seven lines, proportional width 7, depth about ;;. 

This curiously wide, satchel-shaped Lingula is the species discovered by Mr Davis in such profusion in the 
Lingula slates, near Tremadoe, in company with the large, elongate, L. ovata (M*Coy), and I have great pleasure 
in dedicating the species to him; at the same time I must remark, that except for a slightly greater width, and 
perhaps less coarsely undulated surface, it seems scarcely to differ from the Z. /ata of Pander. As, however, this 
writer gives no description of his species, as his figure indicates at least the difference noticed, and as Mr Sowerby 
has unfortunately described a totally different Silurian species under the same name, I think (although this latter 
should not retain the name of Z. ata) that it is better to give a distinct name to our very abundant and 
distinctly-marked species. The British species most allied to this is the L. attenuata (Sow.), which however 
is easily distinguished by its much longer, trigonal, retrally-narrowed form, rising from the gradual passage 
ofthe sides into the posterior lateral margins (without angulation), the very prominent narrow gibbosity from 
the beaks, &e. The substance of the shell is very thin, and the traces I have seen, apparently of the mesial 
ridge, extend little more than one-third the length of the shell. 

Position and Locality.—Extremely abundant in the greenish Lingula slates of Penmorfa, Tremadoc, 
N. Wales; rare in the Bala schists E. of Nant y Groes, S. of Bala, N. Wales; rare in the Bala limestone of 
Coniston, Lancashire. 

Explanation of Figures—P\. 1. L. fig. 7. Natural size, from the slates South of Penmorfa ; fig. 7 a, 
section of both valves about the middle; fig. 7 4, portion of surface and decorticated specimen magnified. 


LINGULA GRANULATA (Phill.) 
Ref —Phil. Mem. Geol. Surv. Vol. Il. Pt. 1. t. 25. 


Sp. Ch.—Shell pentagonal ; sides parallel, rather abruptly rounded into the nearly straight or slightly 
undulated front, forming an obtuse angle with the remarkably straight posterior lateral margins, which unite at the 
beak in a well-defined apical angle of 120°: surface very regularly marked, with nearly equal concentric wrinkles, 
or prominent laminze of growth, minutely undulated in the middle (about twelve in two lines in the middle of 
the shell, at six lines from the beak, abruptly diminishing at about seven lines from the beak to about ten in 
one line); crossed, particularly about the middle of the shell, by longitudinal strize (seven in one line), forming 
an obtusely tubercular reticulation, visible to the naked eye. Length eleven lines, proportional width =, 
depth ;;,- 

The thick, black, regularly wrinkled shell of this species is very easily recognized, even in fragments. The 
obtuse tuberculation is distinctly visible to the naked eye in good lights, and completely distinguishes this 
species from the ZL. tenwigranulata (M°Coy), but on the other hand appearing identical with that of the 
L. cancellata (Kutorga) from the Pulkova limestone (see Verhandlungen der Russ. Kaiserl. Min. Gesellschaft 
zu St. Petersburg for 1845, t. 7. f.5), from which however its great width and straight front seem to distinguish 
it perfectly. 

Position and Locality—Common in the Bala limestone of Llandeilo, Caermarthenshire; Bala grits of 
Tre Gib, Llandeilo. 
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LINGULA LATA (Sow.) 
Ref:.—Sow. Sil. Syst. t. 8. f. 1]. 


Sp. Ch.—Ovato-oblong, moderately and evenly convex ; lateral margins gently convex, subparallel, gradually 
passing into the posterior lateral margins, which are more convex, and converge to form an obtuse, semielliptical, 
posterior end; front margin obtuse, slightly convex and a, little narrowed; surface usually white, marked with 
minute lines of growth. Length three lines and a half, proportional width 2. 

This little species is shorter and wider than the Z. cornea, which it most resembles, and has more conyex 
margins. 

Position and Locality.—Very common in the olive Ludlow rock of Mortimer’s Cross, Aymestry, Here- 
fordshire ; Upper Ludlow rock of Woolhope. Very abundant of small size in some layers of the Lower 


Ludlow sandstone of Leintwardine, Shropshire. 


LINGULA LEWISII (S07.) 
Ref.—Sow. Sil. Syst. t. 6. f 9. 


Sp. Ch.—Longitudinally oblong, subquadrate, with a flattened tumidity along the middle, gradually arching 
to the front margin, the sides abruptly sloping from the beak in a nearly straight line to the front lateral angle 
on each side; sides straight, parallel; front margin subtruncate, slightly rounded; posterior lateral margins 
straight, slightly more than half the length of the sides, with which they form an obtuse angle, converging to 
the obtuse beak at an angle of about 120°; surface with minute, irregular, concentric wrinkles and strize of 
growth, and on the front a few broad, obtuse, radiating ridges (about five in the space of two lines) near the 
margin. Average length ten lines, proportional width % to 5, depth 3. 

The front of this species is more truncate, and the radiating mesial ridges much fewer, wider, and farther 
apart, than in the LZ. quadrata of the lower beds of Russia and North America, with which it has been 
confounded. 

Position and Locality—Common in the Aymestry limestone of Sedgley, near Dudley, Staffordshire ; olive 
Caradoc shale of Cheney Longville, Shropshire ; Lower Ludlow rock of Leintwardine, Shropshire. 


LINGULA LONGISSIMA (Pander). 


Ref—Pander, Beitrage, &e. t. 3. f. 21. Geol. Russ. t. 1. f, 11. Kutorga, Verhand. der Russ. Kaiserl. 
Min. Gesell. zu St. Petersburg, t. 7. f. 3. 


Sp. Ch.—Very elongate, ovate ; sides subparallel, very slightly convex, gradually passing into the slightly 
narrowed, blunt, elliptically rounded front, and more gradually into the narrower elliptically pointed posterior 
end; both valves very convex, rising evenly from the margins all round (not flattened) ; greatest depth about the 
middle of the length ; cast of internal mesial ridge very long, reaching to within one-sixth of the length of the 
front margin ; external surface with very minute, close, fine, concentric wrinkles, and internal casts with faint 


traces of obsolete, rather coarse, longitudinal striz in the middle. Length three lines, proportional width 3, 


depth =. 
Although neither of the above writers mention the traces of longitudinal striz on the internal cast, there 


cannot be the slightest doubt in the identification of this species, rendered so distinct by its very narrow, ovate, 
tumid form. 
Position and Locality.—In the Bala limestone, Mynydd Fron Frys, five miles W. of Chirk, N. Wales. 
LinetLa optusa (fall). 
Ref—Hall, Pal. New York, t. 30. f. 7. 


Sp. Ch.—Longitudinally ovate, very gibbous near the beaks which are obtusely rounded, the convexity 
extending for a narrow space about half the length of the shell, becoming much depressed and flattened towards 
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the front margin, which is broadly rounded ; greatest width about one-third of the length behind the front 
margin ; sides slightly convex, gradually converging behind to the obtuse beaks; rather abruptly compressed at 
the sides of the posterior half of the shell; surface black, glossy, and nearly smooth to the naked eye, marked 
under the lens with sharp, irregular, minute, concentric lines, crossed by exceedingly fine, nearly obsolete, longi- 
tudinal strize. Length seven lines, proportional width =;, depth of both valves about =. 

This species seems perfectly identical in all characters with the Trenton limestone species, to which I refer 
it, and differs from Sowerby’s measurement and figure of his L. attenuata in the greater proportional width, as 
well as much less acuminate, posterior end. 

Position and Locality—Llandeilo flag (Bala rock) of Llandeilo, Caermarthenshire. 


LiIncuLA ovata (M°Coy). Pl. 1. L. fig. 6. 
Ref.—M°Coy, Synop. Silurian Fossils of Ireland, p. 24. t. 3. f. 1. 


Sp. Ch.—Elongate, ovate, gently convex along the middle, gradually compressed towards the margins ; 
greatest depth about the middle of the length ; sides nearly parallel, very slightly convex ; greatest width about 
the middle of the length; front scarcely narrowed, obtusely rounded, nearly straight ; sides merging gradually 
into the slightly convex posterior lateral margins, which unite in a narrow elliptical point at the beak, forming 
an angle of about 60° in the long and 80° in the short valve; substance of the shell very thin, marked with 
delicate, close, irregular concentric plications of growth, the middle portion being occupied by fine, parallel, 
longitudinal strize, strongest at the margin, those at the sides turning outwards nearly at right angles to the 
lateral margins, where alone they are visible, (about twelve in the space of one line) ; mesial ridge separating 
the muscular impressions, apparently rather less than half the length of the shell. Length one inch three lines, 
proportional width 4 to “ (most commonly the former in the long valve, the latter in the short valve, thus 
diminishing the amount of variation), depth about ;;. 

This beautiful species is remarkable for its large size, slender depressed form, and delicate longitudinal 
lineation. I can add nothing of importance to my original description, in which I pointed out its differences 
from the L. Lewisi and L. attenuata, &c. which it is scarcely necessary to do now. 

Position and Locality.—Oceurs in considerable abundance in the fine green Lingula slates, S. of Penmorfa, 
Tremadoe, N. Wales, along with the more abundant L. Davisi (M°Coy), from which it differs in its great size 
and slender form (age producing the opposite change of proportions in the Lingulw), and the delicate longitu- 
dinal striation under the lens; common in the Lingula slates of Festiniog, N. Wales; rare in the Coniston 
(Bala) limestone of Coniston, Lancashire ; one doubtful specimen in the Bala schists of Bryn Melyn, near Bala, 
Merionethshire. 

Explanation of Figures.—P1. 1. L. fig. 6. Natural size, from slates South of Penmorfa ; fig. 6 a, section 
about the middle. 


LINGULA TENUIGRANULATA (J/*Coy). PI. 1. L. fig. 8. 
Ref—Id. Ann, Nat. Hist. 2nd Series, Vol. VIII. p. 406. 


Sp. Ch.—Shell black, semielliptical, sides parallel, abruptly rounded to the wide, nearly straight front, 
gradually rounding into the undefined, arched, posterior, lateral margins, which unite elliptically in front of the 
beak, the curve being rather wider than a semicircle, in the small valve, more elongate from the projection of the 
considerably longer beak in the opposite one; valves with a moderate, flattened, triangular gibbosity, widening 
from the beak to the front, from which the sides slope rather abruptly to the margins, the greatest depth 
being at about the middle of the length ; surface with irregular, flattened, concentric laminar wrinkles, strongest 
on the sides, nearly obsolete in the middle; entire surface covered with extremely minute, close, regular, equal, 
sharply granular, longitudinal, slightly undulated strize (about twenty-six in one line in the middle of the shell), 
the intervening spaces between the strize about equalling the strie in width. Length (of shorter valve) one 
inch nine lines, proportional width ©, depth = 


1009 Too * 
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This species far exceeds the Lingula quadrata (Kichwald) in size, though that has hitherto been the 
largest species known ; it is easily distinguished therefrom, as well as from the Z. granulata (Phill.), to both of 
which it bears some resemblance, by the extremely minute granular lineation of the surface (which is quite 
invisible to the naked eye, or with a lens of low power only giving a dulness to the surface), and the semi- 
elliptical regular arch, formed by the union of the two posterior lateral margins of the shorter valve. In the 
ZL quadrata also the front is much rounded, and narrower; and the rather strong mesial lineation of the decor- 
ticated specimens does not occur.in our species, in which, when the surface is removed there are only seen 
traces of obsolete, broad, longitudinal, fibrous bands, not at all confined to the middle of the shell, nor linear 
in character. As usual in fossil Lingule, it is the beak only of the smaller valve which is seen most commonly ; 
but two of our specimens shew the pointed beak of the larger valve extending a quarter of an inch beyond the 
rostral margin of the other, the two being undisturbed from their original position. 

Position and Locality—Common in the sandy and calcareous Bala schists of Alt yr Anker, Meifod, 
Montgomeryshire ; sandy Bala schists of Das Eithin ridge, Hirnant, Montgomeryshire. 

Explanation of Figures —P1. 1. L. fig. 8. Natural size of short valve, with dotted restoration of beak of 
large valve ; fig. 8 a, view of beaks of both valves from another specimen ; fig. 8 4, transverse section of both valves 
about the middle ; fig. 8 c, longitudinal section of both valves, shewing the inequality of the beaks; fig. 8 d, 
surface magnified. 


Genus. SPONDYLOBOLUS (Af*Coy). 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 407. 


Gen. Char.—Suborbicular, slightly narrowed towards the indistinct, short hinge-line; nearly equivalve, 
flattened ; small valve with a slightly eccentric apex, beneath which, on the interior, the substance of the valve is 
thickened into a wide, undefined boss ; opposite valve slightly longer, from the apex being perfectly marginal, and 
slightly produced, channelled by a narrow, triangular groove below, the anterior end of which is flanked by two 
very prominent, thick, conical, shelly bosses, representing hinge-teeth : substance of the valves thick, testaceous, 
not glossy, minutely fibrous, but not distinctly punctured under a lens of moderate power, except by the ends of 
these fibres. 

One species of this genus is known already from the figures and descriptions of Mr Davidson, under 
the name Crania Sedgwickii, the prominent, cardinal protuberances being taken for the posterior pair of 
muscular impressions ; neither the tissue of the shell, nor the internal impressions have, however, any resem- 
blance to those of Ciania. The grooving of the beak of one valve, and the depressed orbicular form, shew 
the strongest affinity to the Russian genus, Obolus, which differs however by its glossy, corneous substance, 
peculiar internal impressions (as figured by Kutorga), and want of the conical cardinal bosses: these latter, as 
well as the terminal beak of one valve, and subcentral beak of the other, remind us of 7rematis of Sharp, but 
neither of the specimens I have examined of the small valve shew the fissure of that genus, nor does Mr 
Davidson allude to any thing of the sort in his large species ; and further, the coarse punctation of Trematis does 
not exist here. I think its zoological affinity very doubtful; the greatest affinity is probably with Siphonotreta, 
which it resembles very much if the tube in the beak be viewed as modified into a groove by a cleft or division 
of the internal rostral pad, the halves of which would thus correspond to the cardinal bosses of the present genus, 
forming a passage thus to Obolus. I think a peculiar family should be formed to include these three genera, 
the family being placed between Crania and Discina. 


SPONDYLOBOLUS CRANIOLARIS (A/*Coy). Pl. 1. H. fig. 4, 5. 
Ref.—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 408. 

Sp. Ch.—Suborbicular, depressed, slightly undulated, the width scarcely exceeding the length; front and 
sides broadly rounded, slightly acuminated behind ; apex near the posterior margin ; substance of the shell thick, 
caleareous, smooth, with very minute, faint, concentric strie, very minutely fibrous, but the punctation (if it 
exists) indistinct : beak of small valve small, obtusely pointed, at about one-fourth the length from the posterior 
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margin; beneath the beak the shell is greatly thickened, forming an obtuse wide pad, internally reaching nearly 
to the margins: beak of larger valve terminal, slightly produced, apparently channelled below by a triangular 
groove, on each side of the base of which is a strong conical boss, projecting into the cavity of the opposite 
valve, like cardinal teeth ; surface dull, nearly smooth, or shewing under very strong glasses an indistinct, very 
minute punctation (perhaps due to the fibrous tissue of the shell) and delicate concentric strie. Length four 
lines, width 41 lines. 

The specimens I have examined are chiefly internal impressions, shewing two very deep, small, oval pits 
near the hinge-line, resembling the so-called Crania Sedgwickii of Davidson (Bull. Géol. Soc. de France for 
October, 1848), from which it differs in the greater approximation of these impressions (which are clearly not 
analogous to the muscular impressions of Crania), smaller size, We. 

Position and Locality —Five or six specimens have occurred close together in the shale of Builth Bridge, 
Radnorshire. 

Explanation of Figures.—P\. 1. H. fig. 4. Group of three casts of inner surface of large valve, natural 
size ; fig. 4a, wax cast from one of ditto, shewing the appearance of the interior of the shell, magnified; fig. 5, 
exterior of small specimen of small valve; fig. 5 a, interior of ditto, shewing the thickening of the shell beneath 
the apex ; 56, portion of external surface more highly magnified. 


3rd Class. LAMELLIBRANCHIATA. 


Turs class has the two shelly valves placed at right angles to their position in the Palliobranchiata, one 
valve being applied to each side; they are connected by a ligament, within which is an elastic substance termed 
cartilage, which forces the valves open; the valves are closed in the lower groups by one central adductor muscle, 
and in the higher types by two or more. Respiration (as the name implies) is effected by lamellar branchize, 
or gills, which are four, crescent-shaped, and attached to the inside of the mantle; one pair on each side of 
the visceral mass. Each valve is lined by a lobe of the mantle, and the attachments of the muscular fibres for 
retracting its edges form the pallial scar in the shell; in the low types the lobes are open and disconnected, 
as in the Palliobranchs, and there is little or no foot; in the higher types the edges of the two lobes are united 
posteriorly, and produced into two tubular siphons ; one branchial, through which the water enters to the gills, 
and carrying nutrient particles to the mouth; the other anal, through which the impure water constantly flows 
out, the currents in each case produced by vibratile cilize ; the attachments of the line of muscular fibres for 
retracting the siphon form the “ pallial sinus ” in the shell of such as have the siphons. The animal is without 
head or cephalic organs of sense ; the mouth is at the anterior end, without organs of mastication, having two 
strap-shaped, sensitive tentacles on each side, the upper pair of which correspond, on a reduced scale, with the 
spiral arms of the Brachiopoda ; the lower pair (which equal the upper in size) are analogous to the transverse, 
brachial, fringed part below the mouth in the same; a short cesophagus leads into a pear-shaped stomach, 
leading to a convoluted intestine, the straight terminal portion, or rectum, perforating the heart and terminating 
at the base of the anal siphon, or over the posterior adductor. ‘The Jiver is a large follicular mass, enyeloping 
the stomach; a glandular mass, partially surrounding the rectum, is called Aidney, by Owen, from uric acid 
having been found in it, but is marked ovary by Milne Edwards (both agree that the ovary in the female, 
and testis in the male, surrounds the intestine). The foot, when it exists, is a symmetrical, fleshy, extensile 
organ, developed from the ventral aspect of the body ; the enveloping muscular fibres are transverse, the 
action of which protrudes the foot, and longitudinal, the action of which retracts it. In the lower bivalves, 
(Monomyaria,) the heart is of a single auricle, and one ventricle, perforated by the rectum; in the higher 
groups (Dimyaria) the veins from the gills open into two auricles, which open into one fusiform ventricle, 
perforated by the intestine (in Avca the ventricle is double). An artery from each end of the ventricle 
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distributes the blood. Nerves: in the Monomyaria the principal ganglion is on the ventral convex edge of the 
adductor, to which it sends branches, as well as to the gills and mantle; two yellow filaments extend to the 
mouth, where another pair of ganglia supply the tentacles, and give off a delicate ring round the cesophagus. 
In the Dimyaria the main pair of ganglia (“ branchial”) are at the under edge of the posterior adductor, 
sending, as before, cords to the supracesophageal ganglia, between the mouth and the anterior adductor ; 
numerous other small ganglia are developed in various positions. Hearing: Cyclas has at the anterior part of 
the labial tentacles a cavity, with a cretaceous, oscillating nucleus, considered by Dr Siebold to be the ear. 
Sight: Pecten has numerous small eyes round the edge of the mantle, but most of the types are blind. De- 
velopment; the spermatic filaments discharged from the males are drawn in by the branchial currents of the 
females. The young, or embryo, of the dimyarian genus Anodon have only a single adductor, as in the mono- 
myaria, and possess a byssus. The shells are extravascular, of an external cellular, or fibrous, and a thin 
internal nacreous layer forming the hinge teeth, Ge. 

The class is divisible into three Orders :—1st, Plewroconcha, with unequal valves, unsymmetrical bodies, resting 
habitually on one side, lobes of the mantle disunited and never forming siphonal tubes, and the pallial impression 
being consequently entire. 2nd, /sedrolotila, with equal valves and entire pallial sear. 3rd, Wacrotrachia, with 
equal valves and a sinus in the pallial scar, indicating large, retractile, siphonal tubes, The two latter are 
the most highly organized, and retain a vertical position when alive, as pointed out by d’Orbigny. The Ist and 
2nd groups are confounded under the name Atrachia by Swainson, whose group Macrotrachia contained all 
the other Lamellibranchs; M. d’Orbigny has distinguished the very natural group Plewreconcha, but confounds 
the 2nd and 3rd groups together under the name Orthoconcha. 


ist Ord. Prievroconcua (D’Orb.) 


Shell inequivalve, unsymmetrical. Animal unsymmetrical; lobes of the mantle disunited, never forming 
siphonal tubes ; pallial impression consequently entire. Natural position, resting on the side, 

These shells are inferior to the Jsedrolotila and Macrotrachia in general organization; they are not sym- 
metrical like them, but one valve differs in size, &c. from the other; and instead of being free and habitually 
assuming a vertical position, they lie on one side, and are fixed to foreign bodies either by a byssus, or by the 
substance of the lower valve ; the shells in the latter case being remarkable for the irregularity of their growth. 

This Order contains the following families: Ist, Anomiide ; 2nd, Ostreidw; 3rd, Etheride ; 4th, Cha- 
mide ; 5th, Spondylide ; 6th, Pectinidw ; 7th, Aviculide. 


7th Family. AVICULIDE. 


Shell very inequilateral and very inequivalve, obliquely elongate; the upper or left valve largest ; a notch for 
the byssus under the anterior ear of the lower valve ; pallial line entire; two muscular impressions in each valve, 
one large a little behind the middle, another very small and inconspicuous just under the beak (probably only a 
retractor of the foot) ; hinge linear, with or without teeth ; cartilage internal or external, simple or transversely 
divided. Animal: mantle quite open, margin thick and ciliated; foot rudimentry, cylindrical, beneath which is 
a very large byssus for attachment; gills forming two crescent-shaped plates on each side; mouth with wide 
truncated lips. 

The shells of this family differ from those of the family Pectinidew by the obliquity of the shell, and by the 
structure of the hinge and ligament. They abound chiefly in the warm seas of the Tropics, 

Genera.—I\st, Avicula ; 2nd, Pterinea ; 3rd, Pteronites; 4th, Aucella; 5th, Ambonychia; 6th, Streblopteria; 
7th, Aviculopecten; 8th, Gervillia; 9th, Perna ; 10th, Inoceramus; 11th, Pulvinites. 


Genus. AVICULA (K7ein.) 


Gen. Char.—V ery inequivalve and inequilateral, obliquely oval; hinge produced posteriorly into a flattened 
defined Wing; the inferior or right valve flattened, notched for the passage of the byssus; anterior (? retractor) 
muscular impression very small and faintly marked; adductor large, superficial, a little behind the middle; 

[Fasc. 11.] Lu 
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cartilage external, linear, simple, placed on a narrow marginal facet extending from the beak more or less 
towards the anal angle ; Ainge edentulous or with two small cardinal teeth beneath the beak in one valve, and 
one in the other, and a long, slender, posterior, bifid, lateral tooth in each; substance corneo-caleareous, lamellar 
without, pearly within. 

The subgenus Meleagrina (Lam.) differs in its rotundato-quadrate form, undefined posterior wing, and 
the ligamentary or cartilage facet broadly dilated beneath and behind the beak, and the small anterior, retractor, 
muscular impressions, numerous, forming a vertical row from the beak towards the ventral margin. The two 
following species are referred with doubt to this genus, their internal characters being imperfectly known. 


Avicuta Dansyi (M°Coy). PI. 1.1. figs. 11 to 15. 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 59. 

Sp. Ch.—Obliquely ovate, anterior end broadly rounded, posterior end more or less narrowed, rounded ; 
ventral margin evenly convex; hinge-line rather less than half the width of the shell; posterior wing scarcely 
twice the length of the anterior ; both wings nearly rectangular, with slightly concave margins; left valve gently 
convex, most gibbous near the beak, marked with minute concentric, irregular, interrupted strize and wrinkles, 
crossed by a variable number of obtuse ridges radiating from the beak, and generally becoming obsolete towards 
the margin; right valve flat, with slight irregular concentric wrinkles and striz of growth, without radiating 
ridges. Average length from anterior to posterior margin 2 inches 3 lines, proportional width at right angles 
to middle of hinge line & to &, length of hinge line including both ears = to =. 

This species varies much in the amount of its obliquity and transverse elongation, and the radiations of 
radiation on the left valve: these latter resemble the radiations of Pholadomya, for which that valve might be 
taken when the ears are concealed. Traces of a subcentral muscular impression occasionally visible. Some of 
the varieties are so slightly oblique as to assume a rotundato-quadrate form. Traces of two fine internal ridges 
diverging from the beak of the flat valve where the wings join the body of the shell (resembling those of Pecten). 
Mr Salter has suggested the specific name to me for this species in honour of one who first collected 
it, together with most of the other fossils of Kendal. 

Position and Locality—V ery abundant in the greenish Upper Ludlow quartzites of Benson Knot, Kendal, 
Westmoreland. 

Explanation of Figures.—P\. 1.1. fig. 11. Small quadrate specimen of the convex, radiated, or left valve ; 
fig. 12, orbicular variety, natural size; figs. 13 and 14, obliquely elongate varieties; fig. 15, unradiated, flat, or 
right valve, natural size. 

AVICULA? ORBICULARIS. Var. (Sow.) 
Ref —Sil. Syst. t. 20. f. 3. 

Sp. Ch.—Obliquely ovate, evenly gibbous, most so a little in front of the middle; posterior and ventral 
margins forming one broad elliptical curve ; dinge straight, shorter than the shell, cardinal angle 115°; no 
defined wing nor posterior slope; anterior lobe compressed (?rounded), deeply defined from the body of the 
shell; surface marked with imbricating lines and waves of growth. Length from beak to posterior end two 
inches three lines; greatest proportional width, from middle of hinge-line to ventral margin 7; depth of one 
valve =. 

There seems an obscure trace of an internal, slender, cartilage plate, extending considerably below the 
hinge-margin, indicating an affinity with Modiolopsis; but the imperfection of the specimen leaves me uncertain 
of its true generic position, and I therefore leave it as placed by Mr Sowerby, without thinking it really an 
Avicula. 

Position and Locality—Fine Caradoc sandstone of Acton Scott, Church Stretton, Shropshire. 


Genus. PTERINEA (Gold.) 


Gen. Char —Transversely trigonal, oblique, inequivalve*, left valve most convex, very inequilateral, beaks 


* Goldfuss says equivalve, but, I am convinced, erroneously. 
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near the small anterior end; hinge-line long, straight, forming a small anterior, and a large falciform posterior 
wing, with a linear flattened marginal cartilage facet, longitudinally striated ; shell thick, caleareous ; two long, 
slightly diverging, posterior, lateral teeth, beneath the hinge in one valve, and one in the other (in some types 
very numerous and shorter) ; a few short cardinal teeth radiating beneath and in front of the beaks ; dimyarian, 
anterior impression very strong just in front of the beak, posterior impression larger, but faintly marked, super- 
ficial; pallial scar simple; a shallow byssiferous concavity extends obliquely from the anterior part of the 
ventral margin towards the beak. 

The strong impression of the anterior adductor is very visible in casts, and readily distinguishes this Palaeozoic 
genus from Avicula, in which the little anterior accessory muscle is superficial and scarcely to be seen. The 
substance of the shell is generally thicker and more calcareous than in Avicula, as in it the hinge-teeth are 
sometimes absent and more often present, they are also generally more nearly equivalve. 


PTERINEA ? ASPERULA (M‘Coy). PI. 1. I. fig. 5. 
Ref.—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 60. 


Sp. Ch.—Obliquely ovate; body of the shell evenly convex, abruptly defined from the anterior and 
posterior sides; beaks gibbous ; anterior wing rounded, less than half the length of the posterior wing, which is 
flat, acutely pointed, and extending a little beyond the shell, its posterior margin concave ; posterior end of the 
shell broadly rounded ; entire surface radiated with nearly equal, rough (obscurely tuberculated) ridges, 
separated by flat spaces rather greater than their diameter in width, (six ridges in one line at margin) ; those 
ridges are crossed on the body of the shell by fine wrinkles of growth, which on the wing and towards the 
beak become sharp, definite strize, parallel with the margin. Length from beak to posterior end three and half 
lines; width of posterior wing, from angle to side of shell, =; width from beak to margin **. 

Position and Locality—Common in the black Caradoc shale of Builth Bridge, Radnorshire, 

Lxplanation of Figures.—P\, 1. 1. fig. 5. Left valve, natural size ; fig. 5 a, ditto magnified. 


PreRINEA Boypt (Conrad. Sp.) 
Syn.= Avicula Boydi Conrad, Journ. Acad. Nat. Se. Phil. Vol. VIII. t. 12. f. 4. 


Sp. Ch.—Obliquely ovate, depressed, gently convex, most so towards the beak; posterior slope straight, 
defined ; anterior wing small; posterior wing large, broad, flattened, slightly exceeding the margin of the shell 
in length; posterior margin regularly, but slightly, concave; anterior and ventral margin broadly curved to the 
narrow respiratory angle; surface of sides and wing covered with slender, rough, filiform ridges, of irregular 
size, their own thickness apart (about five in two lines near the middle), crossed at small, nearly equal distances 
by sharp, scalloped concentric scaly lines, and large, obscure, irregular waves of growth. Greatest length (from 
beak to respiratory angle, along the straight posterior slope) one inch seven lines; proportional length from 
beak to end of hinge-line {; width of posterior wing =; depth of left valve about ;°. 

This species is somewhat intermediate between the P. lineata and P. reticulata (Gold.), and it is 
possible that Sowerby’s figure of his Avicula lineata (which is not the P. lineata, Gold.) may be an imperfect 
representation of it; this would require, however, that the figure should be less oblique, the posterior wing 
much larger, and the addition of the numerous concentric, scalloped lines, curving upwards between each 
pair of strie. The nearly allied P. jimbriata (M*Coy), Syn. Sil. Foss. Irel. t. 2. f. 7, differs in its stronger 
sculpturing, and having no radiating ridges on the wings. In old specimens every fifth ridge is often larger 
than the others. 

Position and Locality—Upper Ludlow micaceous quartzite of Brigsteer, Kendal, Westmoreland. 
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PTrERINEA DEMISsA* (Conrad Sp.) Pl. 1.1. fig. 7. 


Ref. and Syn.= Avicula demissa Conrad, Journ. Acad. Phil. Vol. VIII. t. 13, f. 3. Id. Hall, Pal, New 
York, t. 80. f. 2a 6. =? Avicula ampliata (Phil.) Mem. Geol. Surv. Vol. II. t. 23. f. 1. 


Sp. Ch.—Subrhomboidal ; moderately oblique; beaks small; left valve sigmoidally gibbous, most convex 
about the middle ; right valve nearly flat; hinge-line extending generally a little beyond the shell; anterior wing 
forming a small, acute, rounded lobe, with the byssiferous sinus only about as far from the extremity as the 
beak is; anterior and ventral margins broadly rounded ; posterior end obtusely rounded; wing broad, compressed, 
the margin slightly concave to form the short acute angle; surface with fine, sharp, regular, concentric strize, 
separated by rather wide, slightly curved spaces (about four in one line near the middle), abruptly closer and 
finer on the posterior wing: casts of the left valve, the strong anterior adductor impressions close under the 
beak ; a flat, narrow, longitudinally striated, ligamental facet along the hinge-line; two long, approximate, 
posterior lateral teeth extending from behind the beak, rather less than half way to the margin, curving from 
the hinge-line at an angle of about 17°; in front of or just under the beak are a few short, strong teeth, directed 
towards the anterior end of the hinge-line. Greatest length, along the hinge-line one inch two lines, greatest 
proportional width at right angles to middle of hinge-line ;;;. 

This variety differs from the P. rectangularis by its long, curved posterior teeth, and small, acute, 
anterior lobe, and less distance of the sinus from the end; the cardinal teeth are larger, and diverge from the 
hinge more than in the type. 

A specimen from the Malverns shews several small holes in the shell, from each of which radiate specimens 
of a small Cliona, or Vioa, burrowing into the substance of the shell, simply dichotomous at an angle varying 
from 45° to 70°; the branches are rounded, two to three lines long, obtuse and slightly dilated at the tip, with 
a diameter of one-third of a line. As this is the oldest known boring sponge, I have named it Vioa prisca, and 
figured it Pl. 1. B. fig. 1. 

Position and Locality.—Common at Middleton Park, Caermarthenshire ; Upper Ludlow of Benson Knot, 
Kendal, Westmoreland; near Pont-ar-y-Ilechan, Llandeilo, Caermarthenshire ; Malverns, Worcestershire. 


PTERINEA HIANS (M“Coy). PI. 1.1. fig. 6. 
Ref—lId. M*Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 60. 


Sp. Ch._—Rotundato-quadrate ; slightly oblique ; moderately gibbous, most so one-third the length from 
the beaks, which are one-third the length of the hinge-line from the anterior end ; anterior side large, defined by 
a deep hollow, extending nearly at right angles with the hinge-line from before the beak to the ventral margin, in 
which it produces a slight sinus; in front of this it is convex, and then nearer the slightly acute cardinal angle 
another smaller, shallow sinus, from the margin towards the beak: posterior wing broad, compressed, not 
abruptly defined from the body of the shell, slightly acute, and scarcely extending beyond the posterior end of 
the body of the shell, which is obtusely rounded; ventral margin nearly horizontal, slightly convex ; surface 
with close, fine, equal, thread-like radiations, interrupted by slightly irregular, concentric imbrications, about 
half a line apart. Length along hinge-line nine lines; proportional width from beak to middle of yentral 
margin 7. 

This differs from the Avicula emaciata (Conrad) by the large, gaping, anterior side, with its double 
sinus ; the same separates it from a small variety of the A. Boydii (Conrad); it is also more square and 
less oblique than either of these species. The large size of the anterior lobe also separates it from the 
Avicula quadrula (Conrad). 

Position and Locality —From the Aymestry limestone of Mortimer’s Cross, Aymestry, Herefordshire. 

Explanation of Figures.—P\. 1. 1. fig. 6. Left valve, natural size; fig. 6 a, ditto magnified. 


* Probably an extreme variety of P. retroflexa, which see. 
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PTERINEA LINEATA (Gold.) 
Ref—ld. Gold. Pet. Germ. t. 119. f. 6. 


Sp. Ch.—Aliform, tumid; beaks rather large, obtuse ; posterior wing very large, gradually compressed, 
acutely pointed, extending beyond the respiratory margin, its posterior edge nearly straight above, much 
curved below; respiratory angle broadly rounded; ventral margin oblique, gently convex; posterior slope 
obscurely defined in old specimens; entire surface uniformly radiated with close, fine, unequal lines (about five 
in one line near the middle of the shell), less than their thickness apart, crossed by occasional, small, concentric 
waves of growth. Length from beak to respiratory angle one inch and half a line, from beak to end of hinge- 
line one inch; proportional width at right angles to middle of hinge-line ;5. 

The Avicula lineata, as figured by Sowerby (Sil. Syst. t. 5. f. 10), seems altogether different, by its 
greater obliquity, and its stronger, fewer, and more distant ridges—M. d’Orbigny proposes to call it A. lincatula 
(Prodrome, p. 33.) 

Position and Locality Rare in the Upper Ludlow micaceous quartzites of Benson Knot, Kendal, West- 
moreland ; in the fine sandy schists of Middleton Park, Caermarthenshire. 


: 


PTERINEA MEGALOBA (M‘Coy). PI. 1. I. fig. 19, 20. 
Ref—I\d. M*Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 61. 


Sp. Oh.—Obliquely subtrigonal ; diagonally tumid from the beak to the posterior end (the curve amounting 
nearly to a semicircle in old specimens) ; hinge-line elevated into a compressed, nearly rectangular, broad wing, 
the angle rather nearer to the beak than to the posterior ventral end, which is obtusely rounded, and to which 
the margin is nearly straight ; anterior end short, forming a very large rounded lobe ; a shallow concavity, which 
defines it from the body of the shell, extends from the beak to a little in front of the middle of the ventral 
margin, where it forms a small sinus: beaks narrow, prominent, incurved; anterior muscular impression very 
strong in the casts; no teeth. Length from anterior to posterior ends one inch one line; proportional width 
from beak to opposite ventral margin ,j,; width of posterior end 4, depth of left valve 4. Surface apparently 
smooth, or marked with fine concentric striz. 

The great size of the anterior lobe is the most remarkable character, and is produced by the byssiferous 
sinus extending backwards at an acute angle to the hinge-line (about 75°), unlike any other species I know. 
Only for the left valve being so much more convex than the right, the species might have been placed in 
Cypricardites; the general form is exactly that of the Pterinea rectangularis (Sow. Sp.), Sil. Syst. t. 8. f. 2, 
from which it seems to differ (nine specimens examined) in the want of the diverging cardinal teeth. 

Position and Locality.—Not uncommon in the tilestone of Storm Hill, Llandeilo. 

Explanation of Figures.—P\. 1.1. fig. 19 and 20. Small specimens of left valve, natural size. 


PTERINEA PLEUROPTERA (Conrad Sp.) PI. 1.1. fig. 1. and 2. 
Ref. and Syn. = Avicula pleuroptera (Conrad) Journ. Acad. Se. Phil. Vol. VIII. t. 13. f. 2. 

Sp. Ch.—Body of the shell obliquely ovate, gently gibbous, most so towards the beaks, which are narrow 
and prominent above the hinge-line; anterior wing small, compressed, subtrigonal, strongly defined from the 
body of the shell; posterior wing about twice and half to three times the length of the anterior one, pointed, 
scarcely extending beyond the shell; its posterior margin concave, the posterior half of its dorsal edge 
thickened into a ridge, defined by an impressed line below; ventral margin obliquely rounded to the obtuse 
posterior end; surface (of left valve) with close concentric lines, sharpest on the wings, reticulated on about the 
middle portion of the shell by close, fine, subequal lines from the beak (about four in one line). Length 
from beak to posterior end ten lines (probably obliquely pressed) ; proportional length of hinge-line @ ; depth of 
both valves =; width at right angles to middle of hinge-line ;;. Larger and more quadrate specimen, from 
beak to posterior end one inch three lines, hinge from anterior to posterior wing the same, proportional width 
at right angles to middle of hinge '"* 


100° 
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I can scarcely doubt the identity of our shell with that figured and described (not very fully) as above by 
Mr Conrad, from the Upper Silurian shales of New York; but if any character not indicated in the American 
species should hereafter separate them, the name meso-clathrata might be applied to this one to indicate a 
character which separates it from the varieties of P. lineata or P. reticulata, namely, the radiating lines being 
confined to the middle of the shell, not affecting the wings. 

Position and Locality.—Bala schists, Cyrn y Brain, west of Wrexham, Denbighshire; the large variety 
from the Ludlow rock at Parklane, Llandeilo; one doubtful variety in the Upper Ludlow quartzite of Benson 
Knot, Kendal, Westmoreland. 

Explanation of Figures —P1. 1. I. fig. 1. Natural size, left valve, large specimen from Parklane, Llan- 
deilo; fig. 2, small variety from Cyrn y Brain; fig. 2.@, Ditto, profile of both valves, natural size ; fig. 24, part 
of surface of ditto magnified. 


PTERINEA RETROFLEXA (Wahl. Sp.) 


Ref. and Syn.= Mytilites retroflecus Wahl. Upsal.=Avicula retroflewa Hisinger, Leth. Suec. t. 17. f. 12; id. 
“Sil. Syst. t. 5. f.9. Var.a.>%Avicula naviformis Conrad, Journ. Acad. Phil. Vol. VIII. t. 12. f. 11. 
Var. B. >A. erecta id. id. t. 12. f. 5. Var. y. >(A. demissa id. id. t. 13. f.3.=A. ampliata Phil. Geol. 
Surv. Vol. IT. t. 23. f. 1.) = Avicula subretrofewa @Orb. Prod. p. 33. 


Sp. Ch._—Transversely subtrigonal, anterior side short, slightly pointed, tumid, with two faint sinuses in the 
margin, the lower (separating it from the body of the shell) nearly at right angles with the hinge-line, the other 
close to the extremities, inconspicuous; gently convex, posterior wing gradually flattened, the margin sigmoidally 
curved, the curve of the concavity of the dorsal part about equalling the convexity of the ventral portion ; 
surface marked with sharp stric parallel with the margin ; internally a strong bilobed anterior adductor just in 
front of the beak; two slender posterior teeth about two-thirds the length of the hinge-line, and slightly 
diverging from it; a few very small oblique ones beneath the beak. Length of average variety, from beak to 
anal angle, one inch three lines, to end of hinge-line =, width at right angles to hinge-line very variable. 

I find this shell (from examination of many specimens) to vary extremely in the amount of obliquity, no 
two specimens being exactly alike in this respect ; it also varies, in a less degree, in convexity and closeness of 
the striation. Whether the assumed type figured as above by Sowerby is identical with the regularly lined 
shell figured by Hisinger under the same name, is, I think, doubtful. I formerly (Synop. Sil. Foss. Irel. ) 
considered these certainly distinct, from having found in the slates of Kerry a species exactly agreeing with his, 
in the distant regular striation, &c.; a Leintwardine specimen in the Cambridge Collection is, however, exactly 
intermediate, as if in some states of the surface certain of the strize at regular intervals were more prominent 
than the rest. The characters above given embrace, first, the above types in which even the left valve is only 
gently convex, and the beak only slightly prominent, and varying in the closeness and regularity of the strize, 
(var. a.); second, a very convex transversely elongate form, with large prominent beaks, and the dorsal and 
ventral margins subparallel, striation as in the first var. (var. 8.)—to this Conrad has given the name Avicula 
naviformis, and I add two figures of it from Westmoreland specimens (PI. 1. I. f. 9 and 10); third, a variety 
from the Upper Ludlow of Laverock Lane, agreeing with the Avicula erecta of Conrad in the body of the shell, 
being developed nearly at right angles to the hinge-line, but differing therefrom and agreeing with the ordinary 
types in the shorter hinge-line, and the posterior margin having the ordinary equal-ended sigmoidal curve 
(var, y.), and fourth, a broadly rounded, gently convex form, with a very small anterior lobe, and strong con- 
centric strize becoming closer and finer on the posterior ear, the margin of which latter is straighter and meets 
the convex curve of the body abruptly (var. 8.)—this is figured by Conrad and Hall under the name of Avicula 
demissa (for comparison with the good figure of the latter author, I subjoin a figure of a British specimen, 
Pl, 1. I. £. 7, and to shew its passage into the first types I give one intermediate in form and striation, Pl. 1. I. 
f, 8);—as this latter form is important, I have given a separate description of it under its specific name 
P., demissa. . 

Position and Locality—(Var. a.) Aymestry limestone, Leintwardine, Shropshire; in Upper Ludlow 
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rock, Benson Knot, Kendal, Westmoreland; High Thorns, Underbarrow, Kendal, Westmoreland: (erect. 
var. y.) tilestone of Horeb Chapel, Llandovery, S. Wales; Upper Ludlow, Laverock Lane: (var. 8. naviformis) 
Wenlock limestone, Dudley, Staffordshire ; very common in the Upper Ludlow rock, Kirkby Moor, Kendal, 
Westmoreland. 


PTERINEA SOWERBIL (J/*Coy). 
Ref. and Syn. = Avicula reticulata (Sow.) Sil. Syst. t. 6. f. 3 (not of Hisinger nor Goldfuss). 


Sp. Ch.—Obliquely ovate, depressed, slightly convex, greatest length along the posterior slope, which is 
straight and defined; posterior wing gently arched, scarcely extending beyond the shell; its posterior edge 
slightly and uniformly concave; surface radiated by slightly irregular obtuse ridges, about their thickness apart 
(five in two lines about the middle, at one inch from the beak), partially interrupted by thin concentric im- 
brications from one to two lines wide, having the radiating ridges obsolete, or nearly so, on their rostral half ; 
radiating ridges of the wing rather larger, strongly marked only about the middle. Length from beak to 


44 


respiratory angle two inches six lines; length of posterior wing *, width of ditto =; width from middle of 
hinge-line to ventral margin =, depth of one valve =. 

This fine species differs from the Pterinea reticulata of the original continental authors. in its more elongate 
form, smaller posterior wing, with its gently concave posterior edge, and the comparatively few, broad, thin 
imbrications interrupting the radiating ridges. 


Position and Locality.—Aymestry limestone, Leintwardine, Shropshire. 


PTERINEA SUBFALCATA (Conrad Sp.) Pl. 1.1. fig. 3. 
Syn. and Ref.= Avicula subfalcata (Conrad) Journ. Acad, Philad. Vol. VIII. t. 13. f. 4. 


Sp. Ch.—Body of the shell obliquely ovate, subfalcate, narrow, convex ; beaks gibbous, prominent ; anterior 
wing defined by a sinus, narrow, compressed, rounded, about half the length of the posterior wing, which is flat, 
abruptly defined from the body of the shell, and is acutely pointed with a concaye posterior margin ; entire surface 
radiated with subequal, thread-like ridges, about their thickness apart and about ten in the space of one line of 
the margin (more distant on the posterior wing), crossed by rather more distant concentric ridges, most distinct 
on the wings, and about equalling the radiating ones in thickness. Length from beak to posterior end four 
lines, of posterior wing =, width of ditto ,, width from beak to opposite ventral margin ~. 

The narrow subfaleate figure of the body of the shell renders this little species easily recognisable. 
Mr Conrad only figures the unradiated or right valve, though he describes the radiations of the other, which 
I figure. 

Position and Locality—V ery common (small variety) in the shale of Howgill Fell, near Sedburgh, Kendal, 
Westmoreland ; the larger variety (nine lines from beak to posterior end) occurs in the grey micaceous flagey 
quartzite at Benson Knot, Kendal, Westmoreland, and in a similar matrix near Pont-ar-y-llechan, Llandeilo. 

Explanation of Figures.—P1. 1. I. fig. 3. Natural size, left valve, from Howgill Fell; fig. 3 a, ditto, mag- 


nified. 


PTERINEA TENUISTRIATA (J/°Coy). PI. 1.1. fig. 4. 
Ref.—ld. Ann. Nat. Hist. 2nd Series, Vol. VII. p. 62. 


Sp. Ch.—Subquadrate, rounded, slightly oblique, evenly gibbous, left valve most so; length only slightly 
exceeding the width; beaks large, tumid; anterior wing half the length of posterior one, abruptly compressed, 
rounded; ventral margin and posterior end broadly rounded; posterior margin slightly concave towards the 
cardinal angle of the posterior wing, which is gradually compressed, and scarcely extends beyond the shell ; 
surface with irregular concentric wrinkles of growth crossed by very fine, equal or subalternate radiating strize 
from the beak, strongest in the middle, about six in one line, less than their diameter apart; posterior lateral 
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tooth or hinge-plate as long as the hinge-line, and close beneath it; a thick internal ridge (often leaving a sulcus 
in casts) curves from behind the beak towards the yentral margin at an angle of about 50° to 60° from the 
hinge-line ; hinge-line crenulated, forming arca-like transverse teeth in front of the beak. Length four and 
half lines, width from beak to opposite ventral margin =. 

This little species is much less elongate, and has a more obtuse posterior wing than the A vicula insueta 
(Conrad), which it otherwise much resembles. The abrupt bending down of the curved internal ridge, like a 
lateral tooth into the body of the shell, is a curious character in which, as well as general form, it agrees with 
the P. sublavis (M°Coy) of the Irish silurian rocks, but from which it is distinguished by its fine close striation. 

Position and Locality —Common in the Upper Ludlow shale of Cwm Craig Ddu, Builth, Brecknock- 
shire; Middleton Park, Caermarthenshire; Erw Gilfach, Builth; and in the Ludlow schists above Parklane, 
Llandeilo, Caermarthenshire; Upper Ludlow of Benson Knot, Kendal, Westmoreland; also in the sandy 
schists of Pont-ar-y-llechan, Llandeilo, Caermarthenshire ; in the olive flags above Ravenstone Dale, West- 
moreland ; Upper Ludlow, Burton and Brockton ; Upper Ludlow near Ludlow, Shropshire. 

Explanation of Figures.—P\. 1.1. fig. 4. Natural size, left valve, from Benson Knot; fig. 4a, ditto, 
magnified. 


Genus. AMBONYCHIA (fail). 


Gen. Char.—Inequivalve*, inequilateral, obliquely ovate or suborbicular, inflated ; beaks small, prominent, 
incurved ; anterior side very short, rounded ; ventral margin broadly rounded; posterior side broad, compressed, 
subalate ; hinge-line less than the width of the shell, oblique, anal cardinal angle obtuse ; surface either longi- 
tudinally suleated, or with broad concentric wrinkles; one large subcentral muscular impression in each yalve. 

Often confounded with Jnoceramus, from which it differs by wanting the transverse pits in the hinge; and 
with Prerinea and Avicula, from which it differs in its short hinge-line and having no anterior wing. Cardiola 
has not the angular posterior wing, and has an area between the beaks. 


AMBONYCHIA ? AcuticosraTA (J/’Coy). Pl. 1. K. fig. 16. 
Ref—Ild. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 59. 


Sp. Ch.—Ovyate, moderately and evenly convex, most so towards the beak ; surface radiated with numerous 
angular ridges, only separated by the angular sulcus formed by the meeting of the steep sides of the ridges 
(about six ridges in one-fourth of an inch of the margin at half an inch from the beak). 

In form and number of the ridges this resembles the small specimen of A. carinata (Gold. sp.) figured in 
Hall’s Paleontology (PI. 80. f. 5), but it is distinguished by its ribs being angular and close together—they 
being rounded and separated by flat interspaces in the American form. 

Only one imperfect specimen has occurred, measuring seven lines from beak to ventral margin. 

Position and Locality.—In the green schists of Dinas Bran, Llangollen, Denbighshire. 

Explanation of Figures.—P\, 1. K. fig. 16. Natural size ; fig. 16 a, superficial ridges of ditto magnified. 


AMBONYCHIA STRIATA (Sow. Sp.) 
Ref. and Syn. = Cardium striatum Sow, Sil. Syst. t. 6. f. 2. 


Sp. Ch.—Obliquely ovate, slightly convex, beaks very prominent, obtuse ; surface covered with subequal, 
flattened, narrow, slightly flexuous ridges, their own thickness apart, separated by flat spaces, about six in two 
lines in the middle of the shell; posterior wing gradually compressed; anal angle 130°; length from beak 
to anal angle one inch eight lines, width at right angles to middle of hinge-line two inches six lines, depth of 
right valve about three and half lines; one or two distant concentric waves of growth near the margin; im- 
pression of a thin lateral tooth extending beneath the hinge-line. 


* Hall says “equivalve,” I suppose by mistake, 
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Position and Locality—Lower Ludlow mudstone of Green Quarry, Leintwardine; Lower Ludlow rock, 
Garden Quarry, Aymestry; schists above Park Lane, Llandeilo; Bala schists, Cyrn y Brain, Wrexham, Den- 
bighshire. 


2nd Ord. Iseproxoriia (M°Coy). 


Ref. and Syn.—Etym. ioos equal, and Zpa, with dos entire, and reid a scar (in allusion to the entire pallial 
scar and equal valves). 


Shell equivalve, symmetrical; natural position nearly vertical; animal haying the mantle usually open 
throughout, not forming siphons; the pallial impression always simple and entire; two or more muscular 
impressions in each valve. 

These shells resemble the Macrotrachia in being equivalve and symmetrical, and maintaining when alive 
a nearly vertical position, but differ from them and agree with the Plewroconcha in the mantle being open and 
seldom forming even rudimentary siphons, and the shell always shewing the pallial impression entire, while they 
differ from the Plewroconcha in being equivalye, symmetrical, and never attached by the substance of the valve, 
and but rarely by a byssus—thus naturally connecting the two extreme types, and, like most connecting groups, 
containing a greater variety of generic and specific types than the extreme groups which it connects. The 
greater number of known bivalves belong to the [sedrolotila. 

The order contains the following families: 1, Limidw; 2, Mytilide; 3, Arcide; 4, Nuculide; 5, 
Trigoniide ; 6, Unionide ; '7, Lucinide ; 8, Cyclaside; 9, Cyprinide; 10, Astartide; 11, Tridacnide ; 
12, Cardiide. 


2nd Family. MYTILIDA. 

Shell elongate, oval, narrow in front, widening posteriorly, more or less closed, (equivalve, pallial impression 
entire), cartilage very long, marginal or nearly so, supported by an internal plate nearly parallel with the hinge- 
line ; beaks close to the anterior end or terminal; two or three muscular impressions in each valve. Animal: 
mantle more or less open; gills fringed or entire; mouth with appendages ; foot narrow, tongue-shaped, with a 
fibrous byssus at its base to attach the shell to foreign bodies, having a small sinus in the anterior part of the 
ventral margin, from which an oblique impressed furrow extends towards the beak, defining the anterior lobe. 

Distinguished from the Aviculidw by being equivalve and having a strong anterior as well as posterior 
adductor muscle. 

Genera:—1, Mytilus; 2, Lithodomus; 3, Modiolopsis; 4, Dreisena; 5, Hippopodium; 6, Pinna ; 7, 
Dolabra ; 8, Myaphoria; 9, Anodontopsis; 10, Lyrodesma (Actinodonta) ; 11, Clidophorus ; 12, Tellinomya ; 
13, Orthonotus. 


Mytitus ? uNGuIcuLAtTusS (Salt.) 
Ref—Id. id. Salt. Mem. Geol. Surv. Vol. IT. pt. 1. t. 20. f. 6. 


A small specimen, too imperfect for description, in the decomposing schists of Plas Madoc. It does not 
seem to belong to the genus Mytilus. 


Genus. MODIOLOPSIS (fall) as here restricted. 
Syn. < Cypricardites Conrad. 

Gen. Char.—Shell equivalve, very inequilateral, transversely elongate, diagonally gibbous; beak small 
near the anterior end; anterior end small, rounded, often separated from the body of the shell by a shallow, 
oblique concavity, extending from the byssiferous sinus in the margin; posterior end very broad, obliquely 
subtruncate, or rounded ; hinge-line elevated, more or less compressed, nearly as long as the shell is wide ; the 
margin simple and erect ; shell very thin, only marked by minute lines of growth; one large, oval, muscular 
impression a little in front of the beak, and one large superficial posterior one. 

[Fasc. 11.] Mm 
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Supposed by Hall to be monomyarian: but where only one adductor is present in a shell, it is always the 
posterior one; and I have detected a large shallow or superficial posterior impression besides the anterior 
muscular impression, which latter is very strong in casts, and often visible as a slight projection externally 
through the thin shell. The byssiferous sinus and oblique depression from it, and the increasing width of the 
posterior end, separate the species, at a glance, from Orthonotus. The name Modiolopsis was proposed by Hall 
(Pal. New York), simply as a substitute for Cypricardites of Conrad, on the grounds that the fossils were 
monomyarian, and therefore more allied to Modiola ; but Modiola is as clearly dimyarian as Cypricardia. 1 
propose, however, to retain the name for such types as the M. modiolaris (Conrad sp.), included by Conrad 
and Hall as part of their respective genera, Cypricardites and Modiolopsis, having the general form and 
byssiferous sinus of Modiola, and agreeing therewith, and with Hdmondia (differing from another section of 
those genera) in having the dorsal margin simple and erect, with a small internal ridge beneath it for the 
internal cartilage. Modiolopsis, as thus restricted, differs from M/odiola in its very strong anterior impression, 
from Sanguinolites in the shorter hinge, which if not straight is convex instead of concave, and the hinge-margin 
being erect instead of inflected to form a concave lunette, containing an external cartilage near the beak, as in 
that genus. 


MoproLopsis? ANTIQUA? (Sow. Sp.) 
Ref. and Syn.—Modiola antiqua (Sow.) Sil. Syst. t. 13. f. 1. 


A specimen probably of this species, but too imperfect for description, is in the collection from the Bala 
schists of Gelli Grin, Bala. 


MODIOLOPSIS COMPLANATA (Sow. Sp.) 
Syn. = Pullastra complanata Sow. Sil. Syst. t. 5. f. 7. 


Sp. Ch_—Oblong, widening to the posterior end, slightly more than twice as long as wide; beaks small 
about one-fifth of the length from the anterior end; anterior end elliptically rounded ; dorsal margin slightly 
elevated ; ventral margin with a slight concavity in the middle, posterior end obliquely subtruncate (at an angle 
of about 50° with the ventral margin), slightly convex, the inferior angle obtusely pointed; sides flattened or 
slightly concave in the middle ; an obtuse diagonal ridge from the beak to the posterior inferior angle ; anterior 
adductor distinct, oval, with a strong, narrow, clavicular, internal ridge, extending from in front of the beak to 
its upper posterior margin; hinge-line half the length from the beak to the posterior inferior end, posterior 
lateral tooth or cartilage plate strong, extending its whole length; surface with small concentric lines of growth. 


AT 


Length eleven and half lines, proportional width from beak to opposite ventral margin 4, width from cardinal 
angle to opposite margin =; (often one-third larger). 

The greater length, more pointed and obliquely truncated posterior end, stronger diagonal ridge, and 
the hollowing of the sides and ventral margin, distinguish this species easily from the Anodontopsis levis 
(Sow. sp.) It varies a little in amount of pointing of the posterior end, rarely being quite so much so as in 
the above-quoted figure. 

Position and Locality—Abundant of small size in the green quartzite (Upper Ludlow rock) of Kirkby 
Moor, Kendal, Westmoreland ; larger in the whitish tilestone of Storm Hill, Llandeilo, Caermarthenshire. 


MoproLopsis INFLATA (A7°Coy). Pl. 1. I. fig. 16. 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 58. 


Sp. Ch.—Longitudinally oblong, very gibbous ; beaks obtuse, tumid, incurved, large, close to the anterior end, 
which is large and obtusely rounded ; an obtuse sigmoidal ridge extends from the beak to the posterior inferior 
end, which is elliptically rounded to the very obtuse cardinal angle, which is slightly elevated; the hinge-line 
little more than half the length of the shell, with a slender cartilage ridge just below it; ventral margin very 
slightly concave in front of the diagonal gibbosity. Length one inch six lines, proportional width 4, greatest 
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depth of one valve (about one-third the length from the beak) %. Surface with minute, irregular plications 
and lines of growth. 

Distinguished from all the varieties of the MZ. modiolaris by its greater gibbosity, shorter hinge-line, and 
broader anterior end. 

Position and Locality—Bala schists of Pen Cerrig, Serth, (very common); Bala schists of Cymmerig, 
E. of Bala, Merionethshire. 

Explanation of Figure.—P\. 1. 1. fig. 16. Left valve, natural size, from Pen Cerrig. 


MoproLorsis MODIOLARIS (Conrad Sp.) Pl. 1.1. fig. 17 and 18. 


Ref. and Syn. = Pterinea and Cypricardites Modiolaris + C. angustifrons + C. ovatus Conrad ; = Modiolopsis 
Modiolaris Hall, Pal. N. York, t. 82. 


Sp. Ch.—Obliquely ovate, gradually widening to the posterior end, about two and half to three times longer 
than wide; a diagonal, slightly sigmoid gibbosity, from the small prominent beaks becoming gradually obsolete 
towards the inferior posterior angle; anterior end one-eighth to one-ninth of the length, narrow, rounded, 
often shewing a round boss indicating the insertion of the large anterior adductor; a shallow sinus in the 
anterior part of the ventral margin, from which a slight shallow hollow extends towards the beak; posterior 
end wide, elliptical, obliquely subtruncate, posterior slope gradually compressed ; hinge-margin elevated, straight, 
or slightly convex, with a slender, internal cartilage plate a little below it, and extending about one-fourth of the 
length from the beaks to the posterior end; surface with obsolete concentric lines and waves of growth. 
Length two inches one line; width from beak to opposite margin 4; greatest width (at end of hinge-line) 5 ; 
greatest depth (at one-third from the beak along the diagonal ridge) varying from half to one-third of the width. 

This differs from the M. expansa (Port.) in its smaller anterior lobe, more obtuse diagonal gibbosity, 
sinuate ventral margin, and shorter and more elevated hinge-line. 

Position and Locality—Not uncommon in the Caradoc sandstone of Horderly; also in Bala schist at 
Maes Hir, N. E. of Aber Hirnant, N. Wales; Bala schists of Cader Dinmael, near Corwen, Denbighshire. 

Explanation of Figures —P\. 1.1. fig. 17. Right valve of normal variety, natural size, from Cader Din- 
mael ; fig. 18, depressed variety from Horderly. 


MoproLopsis EXPANSA (Port. Sp. ?) 
Ref. = Modiola id. id. Geol. Rep. t. 33. f. 6. 


An imperfect specimen of the posterior end probably of this species has occurred in the blackish Bala 
schists of Cerrig y Druidion. It differs from the J7. Modiolaris in the dorsal and ventral margin being 
more nearly parallel, the posterior slope and sides flatter,‘and meeting at a more angular ridge extending to 
the posterior inferior angle ; the substance of the shell is also much thicker and the concentric lineation sharper 
and stronger. 


Moptotorsis Nritsoni (fis. Sp.) Pl. 1. I. fig. 21. 


Ref. and Syn.= Modiola Nilsoni Hisinger, Leth. Suec. t. 18. f. 13 = Modiola antiqua Sow. (not Goldf.) 
Sil. Syst. t. 18. f. 1 = Mytilus gradatus Salt. Mem. Geol. Sury. Vol. II. t. 20. f. 4. 


Sp. Ch.—Oblong, widening towards the anal angle, where the width is usually three-fifths of the length, 
rarely a little more, often something less; beaks small, narrow, prominent, anterior end about one-sixth of the 
length, elliptically rounded ; anterior adductor strongly marked at the posterior edge; valves compressed ; a 
narrow diagonal gibbosity of small amount extending from the beak towards the broad, obtusely-rounded, 
respiratory angle, from which the posterior slope gradually inclines to the hinge-margin, which is slightly elevated, 
and extends to about one-third the length of the shell from the posterior end (anal angle 120°) ; ventral margin 
nearly straight, with a wide, scarcely perceptible, sinus about the middle, from which a very shallow concavity 
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extends towards the beak, just in front of the diagonal ridge; surface marked with concentric, fine, unequal 
strie, a few of which, at irregular distances, are much deeper than the rest, from a step-like change of level in 
the surface. Length of average variety one inch, width from beak to ventral margin “, width from anal angle 
io depth of one valve (greatest about the middle of the diagonal ridge) scarcely ;4. 

Hisinger’s figure appears a little longer than usual, apparently from the imperfection of the thin dorsal 
margin, which only shews the full width in fine specimens. Sowerby distinguishes his Modiola antiqua (not 
the species previously so called by Goldfuss) from the AZ. Ni/soni, by being rather shorter and not gaping. The 
gaping in Hisinger’s figure is obviously because the valves are not closed: if the shell really gaped he would not 
have placed it in Modiola. Mr Salter in describing (and well figuring) the species as new, makes no allusion 
to the above description or figures. 

Position and Locality—Common in the olive Ludlow schists above the white grits at Parklane, Llandeilo, 
Caermarthenshire, and in the similar strata at Middleton Park, Caermarthenshire ; Sowerby’s M. antiqua in 
the Bala schists at Gelli Grin, Bala, Merionethshire, slightly narrower and more convex 

Explanation of Figure.—PI. 1. 1. fig. 21. Natural size, left valve, from Parklane, Llandeilo, 


MOoDIOLOPSIS PLATYPHYLLA (Salt. Sp.) 
Ref. and Syn. = Mytilus platyphyllus Salter, Mem. Geol. Sury. Vol. II. pt. 1. t. 20. f. 13 and 14. 


Sp. Oh.—Oblong; length about twice and half the width; sides compressed; anterior lobe very large, 
elliptically rounded, wide, gently convex, defined by a very wide, shallow sinus in the middle of the ventral 
margin, from which a wide, shallow depression extends towards the beak; posterior end slightly widening, 
very obliquely rounded ; anal angle scarcely defined, diagonal ridge gently convex, posterior slope gradually 
compressed ; respiratory angle narrow, elliptically rounded ; beaks very small, inconspicuous ; anterior muscular 
impressions small, close to the beak. Average length two inches; in proportion to length, greatest width 
(at end of hinge-line) ;;,, from beak to opposite ventral margin 4, length of hinge-line apparently =, length of 
anterior lobe ;;,, width of ditto =, greatest depth of one valve ;4, surface nearly smooth, with numerous small 
concentric wrinkles of growth towards the margin. 

The much less convexity of the valves and considerably larger anterior side, as well as more posterior 
ventral sinus, separate this species from the J/. modiolaris of the lower rocks. 

I should imagine the upper part of the anterior lobe in the Survey figures had not been quite cleared from 
the matrix, as it seems narrower than I have seen. 


Position and Locality.—In the yellowish tilestone of Storm Hill, Llandeilo, Caermarthenshire. 


MoDIOLOPSIS POSTLINEATA (M/*Coy). Pl 1. I. fig. 22. 
Ref.—ld. M*Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 58. 


Sp. Ch.—Oblong, twice as long as wide, shell thin, moderately convex ; beaks small, near the anterior end, 
which is obtusely rounded ; no byssal sinus or hollow from the beak ; posterior end obtuse, obliquely rounded ; 
dorsal and ventral margins nearly parallel, straight ; hinge-line two-thirds the length of the shell, with a nearly 
parallel, delicate hinge-plate running beneath it, with erect dorsal margins ; surface with minute, obsolete, 
transverse wrinkles of growth, except on the flattened posterior slope, which is radiated with fine, close, equal 
strie from the beak. Length one inch; proportional width from the beak to the ventral margin ~. 

Some specimens have a rough general resemblance to the NVuculites poststriatus (Emmons), but they are 
distinguished by the parallelism of the dorsal and ventral margins, smaller beaks, greater transverse diameter, 
&e. It also closely resembles the Cypricardites sectifrons of Conrad; but that is figured with radiating lines 
on the sides as well as the posterior slope ; the anterior part of our specimen is unfortunately imperfect. 

Position and Locality.— Bala rock, Alt yr Anker, Meifod, Montgomeryshire. 

Explanation of Figure.—Natural size, of right valve. 
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MopIOLOPSIS SOLENOIDES (Sow. Sp.) 
Syn. and Ref. = Cypricardia? solenoides Sow. Sil. Syst. t. 8. f. 2. 


Sp. Ch.—Subcylindrical ; dorsal and ventral margins subparallel; length two and half to three times the 
width, which is greatest from the beak to opposite margin; gently convex; posterior slope slightly convex, 
defining a slightly arched obtuse ridge from the beak to the posterior inferior angle; anterior end a little 
contracted below the beaks, elliptically rounded, one-seventh to one-eighth of the length; posterior end very 
oblique, subtruncated, elliptically pointed, the end obtuse; hinge-line not elevated at the end; ventral margin 
nearly straight, slightly concave ; a little clavicular internal ridge from the beak to the posterior edge of the 
anterior adductor. Length one inch three lines, greatest proportional width (from beak to opposite ventral 
margin) =, depth of one valve about jj. 

The greater proportional length, the hinge-line not being elevated, the narrow and more obliquely trun- 
cated posterior end, and greater convexity, distinguish this from the allied varieties of the M7. complanata (Sow. 
sp.). The Leptodomus amygdalinus (Sow. sp.) to which Mr Sowerby likens it, is distinguished by its much 
greater gibbosity, its shorter wedge-like outline (Mr Sowerby’s figure being unusually elongate from pressure), 
broad, subtruncate anterior end, with its deep lunette, Ge. 

Position and Locality —Common in the hard, green, micaceous flags of the Upper Ludlow of Benson Knot, 
Kendal, Westmoreland ; also in the yellowish micaceous tilestone of Storm Hill, Llandeilo, Caermarthenshire. 


Genus. DOLABRA (M°Coy). 


Gen. Char.—Obliquely ovate, gibbous ; left valve larger than the right ; beaks large, obtuse, nearer the 
anterior than posterior end ; hinge-line shorter than the shell, extending in a right line each side of the beaks 
(appearing crenulated in some species) ; a flat, narrow, ligamental area the length of the hinge-line, widest 
between the beaks; anterior end narrower than the posterior, rounded, no byssal sinus or furrows; ventral 
margin slightly convex ; posterior end obliquely truncated; posterior slope flattened, defined ; surface smooth or 
finely striated; one thick, elongate, posterior lateral tooth or cardinal ridge in each valve, inclining at an acute 
angle from the hinge-line, that of the left valve sometimes bifid ; anterior adductor impression ovate, superficial ; 
pallial scar entire ; posterior adductor moderate, irregularly rounded, superficial. 

I am not certain of the nature of the obscure crenulations observed on the hinge-line of some species ; if 
they be found to resemble those of Arca, the genus is still perfectly distinguished therefrom by the long, thick, 
diverging, posterior tooth within or beneath them, resembling almost exactly in fact the posterior teeth and 
hinge-crenulations of Gervillia, illustrating the suggestion of Phillips, that Dolabra was allied to Lyrodesma 
or Actinodonta, in which the cartilage sinus seems to have been similarly divided; some species have clearly 
entire (not crenulated) cardinal edges. The genus seems to me intermediate between Leptodomus and Edmondia, 
but without the anterior lunette of either of those genera, but apparently having the thick cardinal ridges and 
strong shell of the latter. 


Dorapra ELLIPtica (M/‘Coy). Pl. 1. L. fig. 10. 


Ref—Id. M*Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 52. 

Sp. Ch.—Elongate, elliptical, length slightly more than twice the width; beaks obtuse, moderate, one- 
sixth of the length from the anterior end; anterior end small, elliptically rounded; ventral margin slightly 
conyex ; hinge-line slightly elevated ; posterior end obliquely rounded; valves moderately convex ; diagonal 
ridge very obtusely rounded, posterior slope steep, but not abruptly flattened ; surface apparently marked with 
fine lines of growth. Length one inch six lines, width from beak to opposite margin eight lines, width from 
ventral margin to end of hinge-line about the same, depth of one valve three lines. 

The specimen described shews that in the left valve there were no other teeth but the thick, elongate, 
posterior one or ligamentary ridge, which is about a line below the hinge-margin. 
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This differs from the D. obtusa (M°Coy) in its narrow, elongate, elliptical figure, and less gibbosity. 
Position and Locality—Tilestone of Storm Hill, Llandeilo, Caermarthenshire. 
Explanation of Figures —P). 1. L. fig. 10. Natural size of right valve; fig. 10 a, Ditto profile. 


Dotapra optusa (M’Coy). Pl. 1. K. fig. 30. 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 53. 


Sp. Ch.—Obliquely ovate, width about three-fifths of the length, gibbous ; beaks large, obtuse, nearly in the 
centre of the hinge-line, and one-fourth of the length from the anterior end; anterior end small, gradually 
curving into the ventral margin, which is only slightly convex, oblique to the hinge-line ; posterior end obliquely 
subtruncate, the inferior angle obtusely rounded ; posterior slope abrupt, inclined, the diagonal ridge obtusely 
rounded ; surface nearly smooth. Width ten lines, length one inch five lines, greatest depth of one valve (half- 
way between the beak and posterior angle) four lines. 

This species is more obtusely rhomboidal, and is more obtusely keeled, has a longer hinge, and is much 
less elongated than the Cucullwa amygdalina (Phill.), which is however only a common variety of the C. wnt- 
lateralis (Sow.), from which this differs by its thick posterior tooth, &c. The very thick, elongate, posterior 
tooth in the right valve is simple, and about two-thirds the length of that part of the hinge-line from which it 
declines ; in some parts the hinge-line shews obscure traces of serrature, which may be owing to the roughness 
of the matrix. 

Position and Locality—Tilestone of Storm Hill, Llandeilo, Caermarthenshire. 

Explanation of Figure-—P1. 1. K. fig. 30. Natural size, of right valve. 


Genus. ANODONTOPSIS (A/°Coy). 
Syn. ~ Microdon? Conrad (not Agassiz nor Meigen.) 


Gen. Char.—Equivalve, inequilateral, compressed ; general form rotundato-quadrate or subtrigonal; pos- 
terior side wide, round, or obliquely subtruncate, anterior end slightly contracted in front of the beak; beaks 
small, prominent, nearer to the anterior than the posterior end; hinge-line shorter than the shell, with a 
posterior, long, slender, lateral tooth, or cartilage-plate, extending just below it, (double in the right valve), and 
another similar but shorter one in front of the beaks: anterior and posterior muscular impressions simple, 
ovate, the latter longer and stronger than the anterior; occasionally a slight clavicular ridge extends from in 
front of the beak behind the anterior adductor impression, leaving a furrow in the cast; pallial impression 
entire ; (occasionally one small cardinal tooth beneath the beak ;) surface smooth or concentrically lined. 

Except in their small size and marine habits these little fossils resemble the recent Anodons, from which 
there being but two simple adductor impressions separates them. They differ from Modiolopsis (or Cypricar- 
dites) in their rotundato-quadrate compressed form, and the posterior adductor impression like the anterior one, 
and they have no trace of the byssiferous sinus so common in that group between the body of the shell and the 
anterior side; from Schizodus (Myaphoria), with which Prof. King seems to have blended them, they are distin- 
guished by the long, slender, posterior cartilage plate or lateral tooth, a little below the hinge-line. Except in 
form they are identical with Clidophorus, and should be considered but as a subgenus thereof, distinguished from 
those long narrow types by their broad rounded or oblique axe-like form, more prominent beaks, and less marked 
clayicular ridge. From the figure of Microdon bellastria (Conrad), I should have imagined it belonged to the 
present genus, but his description of the hinge renders it probable that this genus is different ; and I accordingly 
give a description of my own clear types; besides which the name Microdon was applied long previously to a 
genus of Fish, and one of Insects, 
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ANODONTOPSIS ANGUSTIFRONS (M°Coy). Pl. 1. K. fig. 14 and 15. 
Ref—Ild. M*Coy, Ann. Nat. Hist. 2nd Series, Vol. VIT. p. 54. 


Sp. Ch.—Longitudinally subtrigonal, compressed (depth of both valves half the width), diagonally sub- 
carinate from the beaks to the respiratory angle; beaks small but prominent, rather more than one-fourth of 
the length from the anterior end, which is much narrowed and abruptly compressed beneath the beaks, 
produced, rounded, not separated from the body of the shell by any sinus; ventral margin nearly straight ; 
hinge-line short, slightly elevated, forming a wide, compressed, posterior slope, the margin of which is almost 
uniformly arched from the beaks to the respiratory angle, which is obtusely pointed ; surface nearly smooth, a 
few obscure concentric wrinkles of growth near the margin. Width from beak to ventral margin six lines, 
length one inch two lines, width from middle of dorsal to opposite ventral margin =, length of anterior end =. 
Pallial and muscular impression as in the generic characters. 

The more arched and elevated hinge-line and narrow anterior side separate this from the Pullastra levis 
(Sow.), which seems to belong to the same genus ; and the contracted anterior end and greater length separate 
it from the A. quadratus (M°Coy). The posterior lateral tooth or plate extends almost to the end of the 
hinge-line and close to it. 

Position and Locality—Common at Benson Knot, Kendal, Westmoreland, and Kirkby Moor, Kendal, 
Westmoreland. 


Explanation of Figures.—P1|. 1. K. fig. 14. Left valve, natural size; fig. 15, Ditto, right valve. 


ANODONTOPSIS BULLA (A/*Coy). Pl. 1.K. fig. 11, 12, 13. 
Syn.= Lucina bulla (M°Coy), Syn. Sil. Foss. Ireland. PI. 2, fig. 1. 


Sp. Ch.—Orbicular, length slightly exceeding the width, evenly gibbous ; beaks very small, acute, oblique, 
not prominent, one-third the length from the anterior end, which is slightly contracted beneath them ; surface 
with a few membranaceous concentric marks of growth; one small cardinal tooth beneath the beak, and a 
lateral tooth or plate each side of it nearly parallel with the cardinal margin; the posterior largest, double in the 
right valve. Width five lines, length five and half lines. 

The muscular impressions are two, rounded, connected by an entire pallial scar. 

The description is from Irish specimens from the green and purple micaceous sandstone of Galway, the 
British examples before me being less perfect. 

Position and Locality.—Rare in the fine micaceous grits of the Upper Ludlow rock at Kirkby Moor, 
Kendal, Westmoreland. 

Explanation of Figuwres—P\. 1. K. fig. 11. Left valve, natural size; fig. 12, right valve, both from 
Kendal; fig. 13, internal cast from Galway. 


ANODONTOPSIS LA&VIS (Sow. Sp.) 
Syn. and Ref. = Pullastra levis Sow. Sil. Syst. t. 3. f. 1a. 


Sp. Ch.—Subrhomboidal, length about one-eighth less than double the width; beaks small at about one- 
third the length from the anterior end; anterior end broad, rounded; dorsal and ventral margins subparallel, 
slightly convex ; posterior end as wide as the shell, obliquely subtruncate, sides slightly and evenly convex, 
posterior slope slightly convex, defined by an obtuse diagonal ridge from the beaks to the posterior inferior 
angle ; surface smooth or with minute lines of growth; casts shew the short cardinal tooth beneath the beak, 
in the right valve the short, slender, anterior, lateral tooth, the posterior lateral tooth or plate extending nearly 
to the end of the hinge-line and close under it ; anterior adductor impression distinct, ovate, with a small clavi- 
cular ridge extending from in front of the beak to its upper posterior margin. Length one inch one and half 
line, width from beak to opposite margin seven lines, depth of one valve about two lines. 
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Distinguished from the A. quadratus (M°Coy) by its greater proportional length, rather more oblique 
posterior end, &e. 

Position and Locality.—Rare in the grey micaceous beds at Llechclawdd, Myddfai, near Llandovery, 
S. Wales. 


ANODONTOPSIS QUADRATUS (A/°Coy). Pl. 1. K. fig. 10. 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 55. 


Sp. Ch.—Rotundato-quadrate, slightly oblique, width about three-fourths of the length, compressed, slightly 
and evenly convex, the posterior ridge obtuse, and posterior slope obscurely marked ; beaks very small, sub- 
central; anterior and posterior sides of nearly equal width, the former broadly rounded, the latter with an 
obscure, slightly oblique truncation; dorsal margin slightly arched, ventral margin nearly straight, slightly 
convex. Width nine and half lines; length one inch. 

The peculiar figure produced by the shortness of the posterior side, and less convexity, easily distinguish 
this from the A. davis (Sow. sp.) Casts shew the anterior ovate adductor, with a faint clavicular ridge extending 
from in front of the beak to its upper posterior edge; a short cardinal tooth under the beak, and the slender 
anterior and posterior lateral teeth close under the margin, the latter extending almost to the end of the 
hinge-line. 

Position and Locality.—Common in the tilestone of Storm Hill, Llandeilo, Caermarthenshire. 

Explanation of Figure.—P\. 1. K. fig 10. Natural size, right valve. 


ANODONTOPSIS SECURIFORMIS (J/°Coy). Pl. 1. L. fig. 9. 
Ref—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 55. 


Sp. Ch.—Subrhomboidal, compressed, sides evenly convex ; diagonal ridge angular, sharply defined towards 
the beak ; slightly concave towards the posterior slope, which is flattened and steep; beaks small, prominent, 
about one-fourth of the length from the anterior end, which is semicircularly rounded ; ventral margin regularly 
convex ; posterior end narrowed, obliquely truncated, with a straight edge; hinge-line straight, as long as the 
truncated posterior edge; internal posterior cardinal ridge very delicate, close under the hinge-line; anterior 
adductor small, oval, with a short slender ridge from the beak to its posterior edge. Length ten lines, pro- 
portional width 5%, length of anterior end ;;;, length of anal edge ,{,, depth of one valve ;;. 

There is some slight variation in the proportional width of this species ; the shortest varieties of which are 
however much larger and with a more acutely truncated posterior end than the Cypricardia deltoidea or 
Tsocardia axiniformis (Phil.) of the carboniferous and ? Upper Devonian (of S. Petherwin) rocks, to which the 
species is most allied. 

Position and Locality—Common in the green micaceous quartzite (Upper Ludlow) of Benson Knot, 
Kendal, Westmoreland. 

Explanation of Figures.—P1.1.L. fig. 9. Right valve, natural size, elongate variety ; fig. 9a, left valve, 
of short variety. 


Genus. LYRODESMA (Conrad). 
Syn. = Actinodonta (Phill.) 


Gen. Char.—Equivalve, inequilateral, subrhomboidal, anterior side rounded, posterior side obliquely trun- 
cated; two small muscular impressions and an entire pallial scar; about eight straight radiating teeth 
diverging from the beaks. 


LyRoDESMA PLANA? (Conrad). PI. 1. K. fig. 17. 
Ref—Annual Geol. Rep. and Hall, Pal. N. York, t. 82. f. 11. 


Sp. Ch.—Ovato-rhomboidal, compressed; beaks obtuse, prominent, rather nearer the anterior than 
posterior side; anterior side rounded; ventral margin convex, posterior end broad, obliquely truncated ; posterior 
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slope narrow, steeply inclined, separated from the sides by an obtusely rounded ridge; surface apparently 
smooth; about eight radiating hinge-teeth, two long anterior ones, three shorter cardinal ones, and three long 
posterior ones. Length about seven lines; in proportion to length, greatest width (from beaks to opposite margin) 
length of anterior side {,, width of posterior end about =, depth of one valve ;;. 

Position and Locality.—Rare in the schists of Yspatty Evan, N. Wales (the American locality is in the 
shaly sandstone of the Hudson River group, near Rome, Oneida). 

Explanation of Figures.—P|. 1. K. fig. 17. Natural size, left valve ; fig. 17 @, rostral portion magnified 


to shew the diverging teeth and cartilage pits. 


Genus. CLIDOPHORUS (Hail). 


Syn. = Pleurophorus (King).—Etym. «d«dos, a clavicle, &e. 


Gen. Char.—Equivalve, inequilateral, transversely oblong, diagonally gibbous; hinge straight, without 
erenulations, but having an internal cartilage-plate or lateral tooth nearly parallel with it, and a clavicular 
vertical ridge in front of the beak and behind the anterior adductor, both producing deep slits in the cast; in 
some species a small cardinal tooth behind the beak; hinge-margin sharp and erect. 

This genus is clearly allied not to Vucula, but to Modiolopsis. In the Memoirs of the Geological Survey 
this genus is inadvertently made to consist of the shells with crenulated hinge-teeth like Arca, which Hall 
expressly guards against. King’s genus P/eurephorus, I find from examination of authentic specimens to be 
exactly equivalent to Clidophorus. 


CLipopHorus ovaALis (A/"Coy). Pl. 1. K. fig. 7 and 8. 
Reef.—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 55. 


Sp. Ch.—Oval, width two-thirds the length ; anterior and posterior ends almost equal, elliptically rounded ; 
ventral margin gently convex ; valves slightly and evenly convex, the posterior slope very slightly compressed ; 
surface apparently smooth ; clavicular ridge strong, reaching rather more than half way from the beak to the 
ventral margin. Length five lines; proportional width 7. 

This is distinguished from the C. planulatus (Conrad) by its regular oval form, larger and more oblique 
clavicular ridge and less elongation, and from the Cucull@a antiqua (Sow.) by the flatness and oval outline of 
the valves. 

Position and Locality—Plas Madoe, N. of Llanrwst; abundant in the schists, Dolydd Ceiriog Waterfall, 
E. of the Berwyn Mountains. 

Explanation of Figures.—Pl. 1. K. fig.’7. Natural size, right valve ; fig. 8, left valve. 


CLIDOPHORUS PLANULATUS (Conrad Sp.) Pl. 1. K. fig. 9. 
Ref. = Nuculites planulatus and N. scitula (Conrad) fid. Hall, Pal. N. Y. t. 82. f. 9. 


Sp. Ch.—Subelliptical, compressed, greatest width from the beaks to opposite ventral margin ; about twice 
as long as wide; beaks small, rather less than one-third of the length from the anterior end; anterior end 
elliptically rounded; ventral margin gently convex ; posterior end obliquely subtruncate ; hinge-line straight, a 
little shorter than the shell, not elevated; valves uniformly and slightly convex, posterior slope compressed, 
obscurely defined: casts shew a strong oval adductor impression, with the sulcus left by the clavicular ridge, 
extending from the beak to its posterior upper edge exactly half-way to the ventral margin ; a strong posterior 
lateral tooth or cartilage-plate runs nearly to the end of the hinge-line, a little below the simple, erect, cardinal 
margin ; another shorter one runs from the beak to the upper edge of the anterior adductor ; one small oblique 
cardinal tooth in right valve. Length eleven lines, proportional width =, depth of one valve about ;;. 

There seems the most perfect identity of our Welsh and the American species, which is stated by Hall to 

[Fasc. 11.] Nv 
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be abundant everywhere in the green shales and arenaceous schists just over the black Utica slates so rich in 
Graptolites. 
Position and Locality—In the olive arenaceous schists of Keeper’s Lodge, Goldengrove, Llandeilo. 
Explanation of Figure.—Plate 1. K. fig. 9. Natural size, right valve. 


Genus. TELLINOMYA (fail). 


Gen. Char.—Kquivalve, inequilateral, compressed towards the margin, convex towards the beaks, without 
angular ridges ; beaks small, inconspicuous ; hinge without visible teeth or crenulations; muscular impressions 
two, near the dorsal margin ; shell very thin, closely laminated. 


TELLINOMYA LINGULICOMES (M‘Coy). Pl. 1. K. fig. 18. 


Ftef —ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 56. 

Sp. Ch.—Obovate, slightly and evenly convex; beaks small, compressed, not prominent, close to the 
anterior end, which is broadly rounded; dorsal and ventral margins slightly convex, converging towards the 
narrow posterior end, which is truncated more or less obliquely, about two-thirds the width of the shell under 
the beaks, and has an almost imperceptible sinus between its inferior angle and the ventral margin; surface 
with fine, irregular, imbricating plicee of growth. Length one inch one line ; proportional width =. 

This is much allied to the 7. nasuta (Hall) of the Trenton group, but is smaller, shorter, and more regularly 
ovate. It has somewhat the form of Cardinia, with the delicate shell and edentulous hinge of Anodon. I 
believe this is about the oldest known Lamellibranch : occurring in considerable abundance among the Lingule 
in the slates near Tremadoc, and from being about the same size and texture may be confounded easily with 
them when crushed. 

Position and Locality—In the Lingula slates of Penmorfa, Tremadoc, N. Wales. 

Explanation of Figure —P\. 1. K. fig. 18. Natural size, two right and two left valves. 


Genus. ORTHONOTUS* (Conrad). 

Gen. Char.—Elongate, oblong, equivalve, very inequilateral ; hinge-line straight, not elevated, the margins 
erect, with an internal cartilage-plate running beneath them; ventral margin straight, or with a shallow sinus, 
from which when it exists a shallow depression extends toward the beaks; beaks moderate, near the anterior 
end, with a very deep, large, lunette beneath them, formed by the inflexion of the margins. 

I have taken the three species of Orthonota given by Hall in his Paleontology of New York as types ; 
and having on careful consideration added to them a few species of Cypricardites of Conrad and Modiolopsis of 
Hall (e.g. MW. nasuta), which are clearly congeneric, I found the group to include some of our British fossils, and 
offer the above generic character. They are distinguished from Modiolopsis proper by the deep, hollowed, 
anterior lunette, they also want the protuberant anterior adductor impression, it being inconspicuous. They 
must not be confounded with those hollow-backed shells forming the genera Grammysia (Vern.) and Sangui- 
nolites (M*Coy) in which the dorsal margins are inflected at right angles. They are, in fact, a sort of elongate 
Edmondia, differing merely in this point of habit and the existence of usually a more or less distinct sinus in 
the ventral margin and corresponding oblique hollow in the sides. 


ORTHONOTUS CYMBIFORMIS (Sow. Sp.) 


Ref. and Syn. = Cypricardia cymbaformis Sow. Sil. Syst. t. 3. f. 10 a. and t. 5. f. 6. 


Sp. Ch.—Rhomboidal, length rather more than twice the width; valves very deep, and strongly carinated 
along the slightly sigmoid, diagonal ridge, from the beak to the respiratory angle; beaks small, incurved over a 


* Written Orthonota by Conrad. 
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very deep, wide, sharply defined, cordate, anterior lunette ; anterior side very small, scarcely extending as far as 
the beak; anterior half of the ventral margin slightly convex, a faint sinus in the posterior half; sides and 
posterior slope steeply inclined, slightly convex towards the anterior end; hinge-line about half the length of 
the shell, slightly elevated (the margins simple and erect, with a moderately slender lateral tooth, extending a 
little below it); posterior end obliquely truncated; cardinal angle very obtuse (about 150°), respiratory angle 
pointed (about 60°), length eleven lines ; greatest width, in proportion to length, at end of hinge-line “%, greatest 
depth of one valve (about the middle) ;. (Larger specimen), length one inch five lines, proportional length of 
hinge-line ;;;, width from middle of hinge-line at right angles to ventral margin =, width of posterior end =, 
depth of one valve =. 

Position and Locality.—Tilestone of Horeb Chapel, Llandovery, S. Wales; Upper Ludlow, Burton and 


Brockton, near Wenlock. 


ORTHONOTUS NAsUTUS (Conrad Sp.) Pl. 1. I. fig. 23. 
Syn. and Ref. = Cypricardites nasutus (Conrad) fid. Hall. = Modiolopsis nasuta id. Pal. N. Y. t. 18. f. 2. 


Sp. Ch.—Elongate, narrow, subcylindrical or elliptical; gently convex ; dorsal and ventral margins sub- 
parallel; beaks moderate, nearly one-fourth of the length from the anterior end, which is greatly narrowed by 
the very large anterior lunette, rounded, and slightly recurved at the tip; sides gently convex ; posterior slope 
steep but obscurely defined; posterior end obliquely subtruncate, elliptically rounded; surface with faint 
concentric lines of growth. Length one inch three and half lines, width >, length of anterior end %, depth =. 

This agrees minutely in every respect with the American species ; which according to Hall is common in 
the arenaceous strata near the top of the Hudson Riyer group. 

Position and Locality Rare in the Caradoc sandstone of Horderly West, Shropshire. 


Explanation of Figure —P1. 1. 1. fig. 25. Natural size, right valve. 


ORTHONOTUS SEMISULCATUS (Sow. Sp.) Pl. 1. K. fig. 25. 
Syn. = Modiola? semisulcata Sow. Sil. Syst. t. 8. f. 6. 


Sp. Ch.—Oblong, valves gently convex, most so from the beak towards the respiratory angle, behind which 
the posterior slope inclines rapidly to the hinge-line; side slightly flattened, or concave along the middle; 
beaks prominent, rather less than one-sixth of the length from the anterior end, which is compressed, sub- 
angularly narrowed in the middle, and abruptly sloping both from the beaks and ventral margin; anterior 
lunette deep and large, posterior end slightly narrowed, obliquely subtruncate, obtusely rounded; dorsal margin 
straight, not elevated, a thick cardinal ridge just behind it; ventral margin slightly concave in the middle ; 
surface with fine concentric strize, a few irregularities of growth, nearly smooth, anterior end strongly wrinkled 
longitudinally. Length one inch four lines, proportional width ;;;, length of anterior end 4, depth 2, hinge- 
line from beak to anal angle =. 

The form and wrinkling of the anterior side approximate this species to the Grammysia triangulata, from 
which it differs in its more angulated anterior side, and in its want of the oblique divisional sulci from the beak. 
The dorsal edges are erect, with a thick internal ridge below them as in Hdmondia, to which it also approxi- 
mates by the large anterior lunette, differing from that genus only in the slight sinus (for byssus?) in the 
margin and corresponding hollow in the sides. 

Position and Locality —Not uncommon in the green quartzite (Upper Ludlow), Kirkby Moor, Kendal, 
Westmoreland ; rare in the Bala sandstone of Mulock Quarry, Dalquorhan, near Girvan, Ayrshire. 

Explanation of Figure.—Pl. 1. K. fig. 25. Left valve, natural size ; from near Kendal. 


3rd Family. CASLONOTIDA (M'Coy). 


Shell elongate, gradually widening to the posterior end, which is slightly gaping; usually a shallow byssal 
furrow from the beaks to the anterior third of the ventral margin; hinge-line nearly as long as the shell ; 
NN2 
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cartilage short, external ; cardinal margin inflected to form a defined, concave, dorsal lunette the whole length of 
the shell; beneath the hinge-line, a long, posterior, lateral tooth or ridge in each valve, the place of which is 
sometimes marked by a slight depression outside; cardinal teeth usually obsolete ; two strong muscular impres- 
sions at the anterior end and one faint posterior one ; pallial scar entire. 

The group of shells I unite under this name are only known in the fossil state ; they are intermediate in 
many of their characters between the Mytilidw and the Astartidw, having the form, and usually the edentulous 
hinge and byssal furrow of the former, with the double, anterior, muscular impressions and hollowed back pro- 
duced by the anterior and posterior lunettes, and the exterior cartilage of the latter. 

Genera :—Ist, Sanguinolites ; 2nd, Grammysia ; 3rd, Leptodomus ; 4th, Myoconcha. 


Genus. SANGUINOLITES (Af/Coy). 
Syn. < Cypricardites (Conrad) < Allorisma (King). 

Gen. Char.—Subequivalve, oblong, very much elongated, dorsal and ventral margins subparallel, straight 
or a little arched upwards; sides compressed or diagonally gibbous, from the beak to the posterior ventral 
angle; beaks small, close to the anterior end, which is very short and rounded ; posterior end subtruncate ; 
byssiferous notch and furrow present, or obsolete; hinge nearly as long as the shell, margin inflected to form 
a long posterior lunette ; surface generally marked with wrinkles parallel with the anal and ventral edges ; one 
large oval adductor muscular impression in front of the beak surmounted by the small impression of the 
retractor muscle of the foot, both haying a strong internal ridge behind them; shell thin; posterior adductor 
large, superficial; cartilage external ; an internal thick cardinal ridge close to and nearly parallel with the 
hinge-line in both valves in most species; pallial impression entire. 

In the two anterior muscular impressions and internal and external characters of the hinge-line, &c., this 
genus agrees so closely with M/yoconcha, that 1 have no hesitation in placing them in the same family. The 
pallial impression is entire, but very difficult to see in some of the species, in others (S. regularis) it is clear, in 
some of the Lowick specimens in the Cambridge collection. Since I published this genus (Synop. Carb. Fos. 
Ireland), Prof. King published his genus AJ/orisma, including the present shells (the peculiarity of whose 
inflected dorsal margin he notices), but supposed them to be sinupallial, which certainly is not the case in the 
Paleozoic shells, and embracing at the same time the totally different oolitic fossils called Myacites by 
Schlotheim, Lutraria prisca (Gold.), and the like, which have simple erect dorsal margins, and deeply sinuate 
pallial impressions. 


SANGUINOLITES ANGULIFERUS (M/‘Coy). PI. 1. K. fig. 19 and 20. 
Ref.—ld. M*Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 56. 


Sp. Ch.—Oblong, length three times the width; beaks small, half the width from the anterior end, which 
is subquadrate, rounded ; posterior end subtruncate not oblique, scarcely wider than the width of the shell 
from the beak to the ventral margin; dorsal and ventral margins straight, almost parallel; a strong diagonal 
ridge runs from the beak to the inferior posterior angle, immediately in front of which is the deepest part of 
each valve; from the beak to the anterior end is marked by eight or ten narrow rounded ridges, running 
obliquely downwards and backwards towards the middle of the ventral margin, a few of them about the middle 
of the shell met at an acute angle by a few, more nearly vertical ridges, proceeding from the great diagonal 
ridge; most of both sets of ridges go towards the ventral margin; they are separated by flat spaces wider 
than their own diameter ; the posterior slope is divided into three broad, rounded radiations by three shallow 
impressed lines, crossed by irregular wrinkles, parallel with the posterior margin; all the ridges are slightly 
nodulated by the faint plicee of growth ; posterior dorsal lunette very narrow, concave, horizontal (or perpen- 
dicular to the plane of the valves). Length one inch four lines; proportional width *. 

Position and Locality —A specimen of the right valve shews rather more of the angular ridges, though 
a smaller individual than one of the left side. Rare in the tilestone of Benson Knot, Kendal, Westmoreland. 

Explanation of Figures.—P\. 1. K. fig. 19. Left valve, natural size ; fig. 20, right valve. 
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SANGUINOLITES DECIPIENS (M°Coy). PI. 1. I. fig. 24. 


Sp. Ch—Elongate, oblong, dorsal and ventral margins subparallel; beaks incurved, small, depressed, 
about one-fifth the length from the anterior end; hinge-line long, not elevated, (the inflected edges forming 
a nearly horizontal posterior lunette extending its entire length); cardinal angle about 115°; anterior end 
rounded, narrowed by a large elongate, elliptic lunette; a strong sigmoidally contorted diagonal ridge extends 
from the beak to the respiratory angle; posterior slope steeply inclined ; posterior end slightly oblique, sub- 
truncate, rounded; ventral margin with a wide, rather deep sinus in the middle, from which a wide concavity 
extends nearly to the beak, and from the diagonal ridge to the anterior end, which is convex anterior to 
the beaks; surface marked with sharp concentric wrinkles from the anterior lunette to the diagonal ridge. 
Length eight lines, in proportion to the length greatest width (from beak to opposite margin) 4, length of 
anterior end ;;;, from beak to end of hinge-line =, greatest depth of one valve (about middle of diagonal 
ridge) =. 

I have seen numerous specimens of this species from the Upper Ludlow rocks usually confounded with 
the so-called Cypricardia cymbiformis (Sow.), which it strongly resembles at first sight, although the anterior 
end is considerably longer. That fossil, however, has simple erect dorsal margins, and belongs to the genus 
Orthonotus, as restricted in this work, while the distinctly inflected dorsal edges forming the elongate, concave, 
posterior lunette shew the present species to belong to the genus Sanguwinolites. 

Position and Locality—Not uncommon in the Upper Ludlow rock of Benson Knot, Kendal, Westmore- 
land, and in the micaceous grits of Llechclawdd, Myddfai, near Llandovery, S. Wales; greenish schists of 
Balmae Shore, Kirkcudbright. 

Explanation of Pigure—P\. 1. 1. fig. 24. Natural size, right valve. 


SANGUINOLITES INORNATUS (Phill. Sp.) 
Ref. and Syn. = Orthonota inornata Phil., Mem. Geol. Surv. Vol. II. t. 19. f. 3. 


Sp. Ch.—Elongate, oblong, slightly contorted sigmoidally; length about three times the width; beak 
narrow, about one-fifth of the length from the anterior end, which is slightly narrowed, subquadrate; pos- 
terior end not expanded, the margin slightly oblique, truncate: a strong rounded diagonal ridge extends 
from the beaks towards the respiratory angle with a gentle sigmoidal curve; behind this ridge the posterior 
slope is regularly flattened, and in front of it the sides are widely concave up to the gently convex anterior end ; 
ventral margin slightly concave, dorsal margin slightly curved upwards; inflected portion concave, narrow ; 
internal cardinal ridge strong ; surface marked with concentric small plicze of growth. Width six lines, depth 
of one valve two and half lines, (specimen too imperfect to give the length). 

This species reminds us of the large S. contortus (M*Coy) of the Irish carboniferous limestone, by the 
sigmoidal twist of its diagonal ridge, &c.; it is very distinct from all the other Lower Palzeozoic forms. 

Position and Locality.— Limestone of Balmae Shore, near Kirkcudbright. 


Genus. LEPTODOMUS (A/°Coy). 


Gen. Char.—Shell excessively thin, short, oblong, tumid; subequivalve, very inequilateral ; beaks large, 
tumid, incurved; anterior side very short, obtusely rounded, slightly gaping; a deep, sharply-defined, ovate 
lunette beneath the beaks; posterior end broad, rounded, gaping; dorsal and ventral margins with a slight 
upward curvature, posterior slope compressed, sides sulcated, parallel with the ventral margin ; often a shallow 
depression from the anterior third of the ventral margin towards the beaks; dorsal margin inflected nearly 
at right angles to form a nearly parallel-sided concave posterior lunette as long as the hinge-line ; no hinge- 
teeth; a narrow sulcus in each valve runs from the beak towards the posterior end, nearly through the middle 
of the posterior slope, leaving a similar sulcus in the cast ; (no cardinal ridge) ; impression of the two adductor 
muscles and similar pallial scar very faint. 
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These fossils seem almost perfectly identical in form and thinness of the shell with Myacites (Plewromye) 
of the Mesozoic rocks, but are distinguished by the inflexion of the dorsal margins to form a posterior lunette 
as in Pholadomya, and differ both from the former and latter in the entire, or unsinuate, pallial impression 
and the two dorsal furrows. Their real affinity is with the genus Sangwinolites, of which probably they 
merely form a subgenus, only distinguished by the short rhomboidal form, although this certainly gives them a 
very distinct aspect from the typical elongate forms; in addition to which the absence of the thick posterior 
cardinal ridge of that genus is to be noticed. 


LEPTODOMUS AMYGDALINUS (Sow. Sp.) 
Syn. and Ref. = Cypricardia ? amygdalina Sow. Sil. Syst. t. 5. f. 2. + C. 2retusa id. t. 5. f. 5. 


Sp. Ch.—Obovate, shell very thin, width varying from three-fifths to half of the length (in the latter case 
modified by pressure); very tumid towards the anterior end, where the depth of both valves about equals the 
width; beaks very large, tumid, close to the anterior end, which is subtruncate more or less obliquely, with 
a deep cordate lunette below the beaks; posterior end rounded or subtruncate, varying in obliquity with the 
length; ventral margin slightly convex, and with a faint concavity in the anterior third; hinge-line not 
elevated, the inflected portion of the edge narrow, concave, nearly at right angles to the plane of the valves ; 
surface with fine lines of growth. Length of average size and shape eleven lines, proportional width *, 
greatest depth of both valves (at one-third below the beaks) /%. 

This seems to vary greatly in the proportion of length to width and depth, owing to the extreme thin- 
ness of the shell offering little resistance to pressure; one specimen from near Ludlow exactly agrees in all 
respects with Sowerby’s above-quoted figure, but it is obviously distorted by pressure, giving a greater length, 
narrowness and depth to the valves, a sharp diagonal ridge, and more pointed posterior end; but other 
obviously identical specimens in the same mass not being so squeezed, seem much broader, shorter, and with 
a slight impression, affecting the anterior third of the ventral edges, and having the general proportions which 
I have given above, which were taken from a nearly unaltered specimen from Brigsteer, and which seems a 
fair average example. As a general rule the more compressed (or laterally flattened) the specimens are, the 
broader and shorter do they seem; and I have satisfied myself that the change from mere physical pressure 
of the form given by Sowerby as @. amygdalina (exaggerated in length and depth by vertical pressure, or 
squeezing of the dorsal and ventral margins towards each other) into his @. retusa (in which the width is 
greater and the depth less than natural, from the opposite or lateral pressure) is to be traced with ease 
and certainty. The young is proportionally shorter and subtrigonal, nearly approaching the form of the 
C. retusa (Sow.), but without the depression behind the anterior end, and not so flattened. 

Position and Locality—Common in the Upper Ludlow greenish mudstone near Ludlow, Shropshire, and 
in the hard micaceous quartzites of the same age, at Benson Knot, Kendal, Westmoreland, and Brigsteer, 
Kendal, Westmoreland ; in the dark schists of Cwm Craig Ddu, Builth, Brecknockshire. 


LEPTopOMUS GLOBULOSUS (J/°Coy). Pl. 1. L. fig. 11. 
Ref—Id. M°Coy, Ann. Nat. Hist, 2nd Series, Vol. VII. p. 57. 


Sp. Ch.—Globose, subtrigonal, width three-fourths of the length; beaks very large, a little nearer the 
anterior than posterior end; sides evenly tumid, most so in the middle; posterior slope undefined, but very 
steeply sloped; anterior and posterior ends subequal, slightly contracted, rounded, ventral margin convex ; 
hinge-line a little shorter than the shell, not elevated, inflected portion narrow; surface with a few concentric 
lines of growth. Length seven and half lines, proportional width *,, depth of one valve “. 

This departs so widely from either the shortest or most gibbous varieties of the Z. amygdalina (Sow. sp.), 
that it seems desirable to give it a distinctive name ; there is no other closely allied form. The general appear- 
ance approaches that of the Nucula ovalis of the same rock, but in the latter the diagonal posterior ridge is 
more angular, and I have ascertained that it really possesses teeth as in Vucula. 


bo 
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Position and Locality.—Hard green micaceous Upper Ludlow rock of Tenter Fell, Kirkby Moor, and 


Benson Knot, Kendal, Westmoreland. 
Explanation of Figures.—P\. 1. L. fig. 11. Natural size, left valve ; fig. 11 a, end view. 


LEPTODOMUS IMPRESsUS (Sow. Sp.) 
Syn. and Ref. = Cypricardia? impressa Sow, Sil. Syst. t. 5. f. 3. 


Sp. Ch—Elongate, oblong, compressed, rather more than twice as long as wide; beaks large, broad, close 
to the obliquely subtruncate anterior end, a large, deep, ovate lunette beneath them ; anterior end small, ellipti- 
cally rounded ; posterior end slightly contracted, obliquely truncated; hinge-line long, straight, not elevated ; 
ventral margin nearly straight, with a wide shallow sinus in front of the middle, from which a shallow concavity 
extends obliquely to the beak; posterior slope smooth, obtusely defined; anterior end and sides of the shell 
marked with obtuse, irregular plicze, parallel with the ventral margin. Length one inch four and half lines, 
proportional width from beak to opposite margin ;5,, width of posterior end “, depth of one valve about +. 

This is clearly distinct from either of the varieties of C. amygdalina (Sow.) or C. retusa (Sow.), being as 
long as the former (which see above), and as much depressed as the latter ; agreeing also with the latter in the 
distinctness of the marginal sinus and the depression from it to the beak. 

Position and Locality —Upper Ludlow mudstone of Mortimer’s Cross, Aymestry, Herefordshire. 


Lepropomus TRuNcATUS (M°Coy). Pl. 1. K. figs. 21 to 24. 
Ref.—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 57. 


Sp. Ch.—Oblong or subtrigonal, compressed ; beaks very large, gibbous, prominent, terminal ; the anterior 
end being almost vertically subtruncate under it ; width of the anterior end (where it is greatest) nearly two- 
thirds the length of the shell; posterior end obliquely subtruncate or rounded ; ventral margin gently convex, 
with a searcely perceptible sinus a little behind the vertical line of the beaks; surface ridged with strong, thick, 
irregular wrinkles from the anterior end, becoming obsolete on the posterior slope. Length one inch five lines, 
proportional width from beak to ventral margin ~, depth of one valve about one-third of the width. 

This is somewhat allied to the Cypricardia retusa (Sow.), but has the anterior end even more vertically 
truncate ; it is more elongate (although in this point it varies considerably), but it is most obviously distinguished 
by the strong wrinkling of the surface, parallel with the ventral edges, by which latter, as well as the great depth 
of the truncated anterior end, it also differs from the C. impressa (Sow.). 

Position and Locality—Upper Ludlow, Benson Knot, Kendal, Westmoreland. 

Explanation of Figures —P1|. 1. K. fig. 21. Natural size of average form, right valve; fig. 22, end view 
of both valves, shewing the anterior lunette; fig. 23, remarkably elongate variety ; fig. 24, unusually short 


variety. 


LrePTODOMUS UNDATUS (Sow. Sp.) 
Syn. and Ref. = Cypricardia undata Sow. Sil. Syst. t. 5. f. 4. 

Sp. Ch.—Oblong, very gibbous; beaks large, obtuse; anterior end short, broadly rounded; anterior 
lunette deep, ovate; a strong sinus a little in front of the middle of the ventral margin, from which a deep 
depression extends towards the beak ; surface marked with strong, regular, subequal ridges (four in two lines at 
three lines from the beak), parallel with the ventral margin; strongest on the anterior end, and having one 
upward bend in passing over the sinal depression. 

The specimen before me is small and not sufficiently perfect to give the true measurements, but quite 
enough to shew the species to be perfectly distinct from any of the preceding. 

Position and Locality—Rare in the green quartzose Upper Ludlow rock of Benson Knot, Kendal, West- 
moreland. 
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Genus. GRAMMYSIA (Vern.) emend. 


Gen. Char.—Equivalve, inequilateral, shell thick, oblong; anterior side short, contracted by a deep oval 
lunette beneath the beak ; posterior end elliptically rounded; hinge-line straight; two large, strong, adductor 
impressions in each valve, the anterior rounded, posterior pear-shaped ; pallial scar entire ; cartilage external, 
short, in the anterior part of a deep longitudinal depression, formed by the inflexion of the hinge-margins ; an 
oblique furrow extends from the beak to about the middle of the ventral margin, of the right valve, usually one 
or two additional ones in the left valve. 

By the short external cartilage, and long, dorsal, concave lunette formed by the inflexion of the dorsal 
margin of the valves, &c., this genus agrees with Sanguinolites (M°Coy), and differs only in the few, strong, 
oblique, girth-like furrows which divide the valves from the beak to the ventral margin, being therefore probably 
a subgenus thereof. 


GRAMMYSIA CINGULATA (fis. Sp.) Var. a. 


Ref. and Syn.= Nucula cingulata Hisinger, t. 39. f. 1.=Orthonota Id. Mem. Geol. Surv. t. 17. f. 3. Var. 8. 
triangulata Salt. Mem. Geol. Surv. Vol. IT. Pt 1. t. 17. f.1. Var. y. obliqua M°Coy, Mem. Geol. 
Surv. t. 17. f. 2. 


Sp. Ch.—Oblong, subcompressed, valves gently convex ; beaks obtuse, moderate, close to the anterior end, 
which is short, oblique, rounded; anterior lunette ovate, deep ; posterior lunette large, concave, as long as the 
hinge ; posterior end not narrowed, obliquely rounded ; in the right valve one strong deep sulcus extends from 
the beak to a little in front or behind the middle of the ventral margin, often with a second sulcus in front of it, 
distinct and defining a narrow ridge between them near the beak, becoming obsolete towards the margin, or 
both nearly obsolete, leaving the ridge distinct; corresponding part of the left valve with three sulci, defining 
two narrow, oblique ridges; surface with small, unequal, irregular, concentric wrinkles and lines. Length one 
inch six and half lines, proportional width ;\;, length of anterior end ;;, depth of both valves =. 

‘Vhe above description is from a specimen strongly resembling Hisinger’s one, and a slight variety; the 
species is, however, very variable, and Mr Salter has given a particular name to the next variety. 


Var. B. (triangulata) Salt. sp. Pl. 1. K. f. 28. 


Ovate, or subtriangular from the narrowing of the posterior end; beaks large, from one-fifth to one-fourth 
from the anterior end, which is narrowed and strongly wrinkled concentrically, rest of surface with finer wrinkles 
and striz of growth; in the left valve two approximate rounded ridges run from the beak to a little behind the 
middle of the ventral margin, defined either by three sulci, or only the one between them; in the corresponding 
part of the right valve there is one strong sulcus, sometimes with a second in front of it defining a ridge. 
Length one inch nine lines, proportional width ,%;, width at posterior end =, length of anterior end ;;,. 

I have given a figure and description of a strongly marked example of this form which is mainly distin- 
guished from Var. a. by its narrow posterior end, and slightly longer anterior end ; the wrinkles on the anterior 
end are often absent, the form and other characters remaining the same. The obliquity of the oblique sulci 


also varies considerably. 
Var. y. (obliqua) M°Coy. 


Obliquely oval, anterior and posterior ends rounded; each valve with one very oblique, wide, deep sulcus, 
bounded by two obscure ridges running from the beak to a little in front of the obtusely rounded respiratory 
angle ; surface with small irregular plicze and striz of growth, largest about the middle. Length one inch three 
lines, proportional width *4, width at posterior end =, length of anterior end ;;, depth of both valves 5. 


The short elliptical form, and very oblique or backward running sulci, distinguish this rare species or 
variety perfectly. The aboye quoted figure of the Geol. Survey is very good. 
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Position and Locality—vVar. a. Not uncommon in the Wenlock shale of Dudley, Staffordshire ; Upper 
Ludlow of Benson Knot, Kendal, Westmoreland. Var. 8. abounds in the green quartzose, Upper Ludlow of 
Benson Knot, Kendal, Westmoreland, and in the similar rock at Llechclawdd, near Llandovery, S. Wales; and 
in the yellowish tilestone of Storm Hill, Llandeilo, Caermarthenshire. Var. y. High Thorns, Underbarrow, 
Kendal, Westmoreland. 

GRAMMYSIA EXTRASULCATA (Salt. Sp.) Pl. 1. K. fig. 29. 
Syn. = Orthonota extrasulcata Salt. Mem. Geol. Sury. Vol. II. pt. 1. t. 17. f. 2. 

Sp. Ch.—Elongate, oblong ; beaks large, prominent, about one-fourth from the anterior end, which is ob- 
tusely rounded; dorsal and ventral margins subparallel; posterior end narrow, subtruncate, rounded; sides 
gibbous, left valve with three oblique furrows from the beak ; the anterior one broad, shallow, extending to a little 
in front of the middle of the ventral margin; a broad obscure ridge behind it, behind which are the posterior 
pair, narrow, deep, approximate, inclosing a narrow ridge between them, about one-third from the posterior 
end; surface with small, irregular, concentric plicee and lines of growth. Length one inch eight lines ; in pro- 


40 26 


portion to length, width +, width of posterior end 5, depth of one valve 74, length of anterior end =. 

This form has the straight hinge-line and fine plication of the G. cingulata, Var. a., but has a much 
larger beak, longer anterior end, is longer, and easily distinguished by the very oblique narrow pair of sulci 
behind the shallow more nearly medial one. 

The specimen before me, like that figured by the Survey, is a left valve. 

Position and Locality—Rare in the hard, green, micaceous tilestone of Benson Knot, Kendal, West- 
moreland. 

Explanation of Figure.—P\. 1. K. fig. 29, left valve, natural size. 


GRAMMYSIA ROTUNDATA (Sow. Sp.) PIL. 1. K. fig. 26 and 27. 
Syn.= Mya rotundata, Sow. Sil. Syst. t. 6. f. 1. 

Sp. Ch.—Subovate, oblong, slightly inflated; no defined posterior slope ; beaks obtuse, about one-fourth of 
the length from the anterior end, which is much narrowed by a rapid slope from the beak, from the inflexion of 
the margin forming the lunette ; posterior end broadly rounded, nearly equalling the middle of the shell in width ; 
dorsal and yentral margins subparallel, slightly convex ; the even convexity of the valves interrupted in the left 
one by two oblique, nearly obsolete shallow furrows from the beak to the ventral margin, which they slightly 
bisinuate ; the spaces between them nearly equal to the length of the anterior side; the right valve has but one 
still fainter furrow corresponding to the spaces between the two of the left valve; surface with small concentric 
undulations, stronger and more regular on the anterior end. Length one inch five lines; in proportion to 
length, anterior end 4, width “8, depth about 3. 

The two obscure oblique furrows in the left valve approximate this species to Grammysia, but the posterior 
dorsal margins seem to be erect as in Hdmondia and Modiolopsis, agreeing most with the latter in general form, 
but having the distinct anterior lunette with inflected margins of the former. As I have not clearly seen the 
dorsal edges, I leave the species in Grammysia. 

It strikes me that Mr Sowerby’s figure above referred to must be reversed, as it shews the two faint 
furrows in the right instead of the left valve. The obtusely rounded posterior end, shorter and wider anterior 
end, &c., separate it from the Modiolopsis ? semisulcata (Sow. sp.) 

Position and Locality.—Not uncommon in the green quartzose, Upper Ludlow rock of Benson Knot, 
and Kirkby Moor, Kendal, Westmoreland. 

Explanation of Figures—FP\. 1. K. fig. 26, right valve, natural size; fig. 27, left valve, to shew the 
two oblique furrows. 


Genus. CARDIOLA (Broderip). 

Gen. Char.—Obliquely oval, or suborbicular, tumid, equivalve, inequilateral; beaks large, prominent, 
obliquely incurved towards the short anterior end ; anterior and posterior ends subequal, rounded ; ventral margin 
convex ; hinge-line shorter than the shell, with a flattened cardinal area, widest between the beaks, extending 
its whole length; surface radiatingly ribbed ; internal characters ? 

[rase. 1. ] Oo 
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CARDIOLA FIBROSA (Sow.) 
Ref—ld. Sow. Sil. Syst. t. 8. f. 4. 


Sp. Ch.—Obliquely ovato-rhomboidal, convex, most so about one-third from the beaks, which are large, 
prominent, obtuse; anterior side very short, scarcely extending as far forward as the beaks, ventral margin 
gently convex, posterior end very oblique, elliptical, the respiratory angle rounded ; hinge-line very short, and 
anal angle very obtuse ; surface with a few deep, concentric wrinkles, about one line apart at six or eight lines 
from the beak; numerous fine, sharp, concentric strize crossed by equally fine, close, thread-like, rounded ridges 
from the beak, about five in the space of one line in the middle of the shell. Length from anterior to posterior 
end ten lines, proportional width at right angles to middle of ventral margin =, depth of one valve 

The fineness of the longitudinal and smaller concentric suleation, as well as the more oblique form, easily 
separate this species from the more common C. interrupta. The two nearly equal, ovate, adductor impressions 
are often plainly seen in casts. Both the longitudinal and concentric markings extend quite to the beak, and 
must have been accidentally absent in Mr Sowerby’s examples. 

Position and Locality—In the Lower Ludlow rock above Park-lane, Llandeilo. 


20 
100° 


JARDIOLA INTERRUPTA (Brod.) 


Ref. and Syn.—ld. Broderip, Geol. Proc. 1844; Sil. Syst. t. 8. f. 5 = Cardium cornu-copicee Goldf. Pet. Germ. 
t. 143. f. 1. (1848). 


Sp. Oh.—Ovato trigonal, slightly oblique, gently convex ; beaks obtuse, prominent ; ventral and posterior 
margins forming one semicircular or slightly elliptical curve ; surface regularly radiated with subequal, close, 
obtuse ridges (four in two lines in the middle of the shell), slightly smaller at the sides, interrupted by deep, 
irregular, concentric sulci from one to two lines apart. Length one inch one and half lines, proportional 
width at right angles to middle ,{;, depth of one valve ze 

Position and Locality—Abundant in the green mudstone of the Lower Ludlow of Sugar-loaf, and at Green 
Quarry, Leintwardine, Shropshire; Yr alt, Welchpool; Cwm Craig Ddu, Builth, Brecknockshire ; Erw Gill 
Fach, Builth; Llangynyw Rectory, Montgomeryshire; Troutbeck, Applethwaite, Westmoreland ; and in the 
black schists of Cefn-ddu; hills W. of Penny Bridge, N. Lancashire; Builth Bridge; Mynidd y gaer, S. side, 
Llanefydd, near Ruthin, Denbighshire; Maen Goran, Llangollen, Denbighshire ; Coniston flags, Helms Knot, 


Dent, Kendal, Westmoreland. 


3rd Family. ARCIDA. 


Shells equivalve, or subinequivalve, orbicular or oblong, quadrate, often with a thick-piled epidermis; a 
triangular, external, ligamentary facet under each beak, occupied by the ligament, which is external; hinge of 
very numerous teeth on a straight or arched line; two muscular impressions in each valve: animal large, 
mantle entirely open ; foot moderate, sometimes tendinous ; gills filamentous. 

Distinguished from the Nuculide by the ligamentary facet beneath the beaks. 

Genera :—Arca (including Byssoarca and Cucullea as subgenera), Pectwnculus ? 


Genus. ARCA (Linn.) 


Gen. Char.—Shell elongate, oblong, angulated, equivalve or slightly inequivalve, margin closed all round ; 
one triangular, anterior, muscular impression, and one lengthened posterior one ; ligament external, linear, on 
the inner edge of the ligamentary facet, which is striated and marked with angular sulci; hinge-line straight, 
with very numerous transverse teeth; animal elongate, foot often truncate and bearing horny fibres instead of 
byssus ; gills in long bands of free filaments. 

There are several subgenera in Arca, as above defined, distinguished from Pectunculus by their elongate 
form and straight hinge-line. The subgenus Byssoarca has a sinus in the middle of the ventral margin for 


the passage of a large byssus. 
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Arca Epmonpiirormis (M‘Coy). Pl. 1. K. figs. 2 and 3. 
Ref.—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 52. 


Sp. Ch—Oblong, obtusely subquadrate, very gibbous; beaks very large, tumid, about one-fourth of the 
length from the anterior end, which is obtusely rounded; ventral margin slightly sinuate in the middle ;_poste- 
rior end very slightly oblique, obtusely rounded ; hinge-line nearly straight, as long as the shell, with numerous 
minute teeth inclining slightly towards the beak; surface smooth or with minute wrinkles of growth. Length 
seven and half lines, proportional width =; greatest depth of one valve (at middle) =. 

This species resembles a small Modiolopsis or Edmondia in form, but in some of the specimens the 
hinge-teeth are seen as in Arca, except that they incline slightly towards the beak instead of from it. 

Position and Locality.—In the fine sandy beds near Llangynyw Rectory, near Welchpool, Montgomery- 
shire; sandstone of Alt y Gader, near Llanfyllin, Montgomeryshire; in the Upper Ludlow rock of Benson 
Knot, Kendal, Westmoreland; Moel Seisiog, Llanrwst, Denbighshire; Coed y Bedw, Bala, Merionethshire ; 
Aber Hirnant, E. of Bala, N. Wales. 

Explanation of Figures.—P1. 1. K. fig. 2, natural size, right valve; fig. 3, left valve. 


ARCA PRIMITIVA (Phill.) 
Ref.—ld. Phillips, Mem. Geol. Surv. Vol. II. Pt. 1. t. 21. f. 5. 


Sp. Ch.—Subtrigonal, elongate ; beaks large, obtuse, very prominent, nearer to the posterior than the 
anterior end; valves gibbous, most so towards the beaks, from which an angular ridge extends on each side 
towards the inferior, anterior, and posterior angles, defining at each end a steeply inclined slope ; anterior end 
long, narrow, obtusely subtruncate, rounded at the end; posterior end wide, obliquely subtruncate ; hinge-teeth 
large, very slightly diverging from the beak; muscular impressions strong; surface with numerous concentric, 
step-like ridges of growth, about half a line wide, crossed by very numerous, close, fine, radiating striz ; length 
five and half lines ; in proportion to length, greatest width (from beak to opposite margin) ;;, from beak to 
anterior end *, width of anterior end =, width of posterior end =, greatest depth of one valve =. 

Position and Locality—Rare in the Upper Ludlow rock of Benson Knot, Kendal, Westmoreland, and 


High Thorns, Underbarrow, Kendal, Westmoreland. 


Arca (Byssoarca) SUBAQUALIS (M*°Coy). Pl. 1. K. fig. 1. 
Ref —ld. M°Coy, Ann, Nat. Hist. 2nd Series, Vol. VII. p. 51. 

Sp. Ch.—(Cast) Oblong, equivalve, nearly equilateral, ends subtruncate, rounded, very gibbous in the 
middle, about twice as long as wide; depth of both valves equal to the width; beaks very large, obtuse, tumid, 
marked on the sides with four or five large wrinkles; a shallow sinus for the byssus in the ventral margin a 
little nearer the anterior than posterior end, and slightly obliterating the simple pallial scar ; adductor impressions 
deep, rounded ; hinge-teeth very numerous, small, equal, at right angles to the hinge-line. Length one inch 
eight lines; proportional width =,. 

Mr Sowerby seems to have united two different fossils (the differences between which have been noticed 
by various writers) under the one name Arca Hastnori (see t. 20. f. 1 of the “Silurian System”) : the fig. 1 a 
from Eastnor Park should, from the name, be considered the type of the species, and is a regular, subeom- 
pressed, oval shell, without ventral sinus; while the other, fig. 14, of which Mr Sowerby says, “If it be not an old 
shell grown very thick, it may be a different species,” may, I think, possibly be referred to the present species. 

Position and Locality—In the grey micaceous sandstone of Llechclawdd, near Llandovery, S. Wales. 

Explanation of Figures —P1. 1. K. fig. 1, natural size, seen along the hinge-line to shew the numerous 
equal hinge-teeth ; fig. 1a, same specimen, side view. 


Genus. CUCULLELLA (J/°Coy). 


Ref.—Ann. Nat. Hist. 2nd Series, Vol. VII. p. 50. 
Gen. Char.—Subrhomboidal, inequilateral, subequivalve; margin even; hinge-line entirely crenulated ; 
muscular impressions two, with a simple pallial scar between them; a strong internal septum extends from 
002 
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before the beaks to the posterior margin of the anterior adductor, forming a deep slit in the casts. Surface 
generally smooth, or nearly so. 

These Paleozoic shells have been confounded with Nucula (Sow. Phil. &c.), from which they differ in 
the absence of the ligamentary pit in the hinge, and in the anterior internal septum; they have also been con- 
founded with Cucullea, from which they differ in wanting the hood-like plate of the posterior adductor, and 
having the septum in the anterior end; and with Clidophorus (Geol. Surv. of Great Britain), from which they 
differ in having the hinge crenulated as in Arca. 


CUCULLELLA ANTIQUA (Sow. Sp.) 
Syn. = Cucullea antiqua Sow. Sil. Syst. t. 3. f. 16 and 12a = Arca sub-antiqua W@Orb. Prod. 


Sp. Ch.—Subquadrate, moderately convex; ventral margin slightly convex, subparallel with the hinge-line ; 
anterior end rather large, rounded ; clavicular ridge thick, slightly oblique, reaching rather less than half-way 
from the beak to ventral margin; numerous minute, slightly oblique teeth on the hinge-line; posterior end 
subtruneate, oblique; average length three and half lines; in proportion to length, greatest width (from beak to 
opposite ventral margin) =, depth of one valve about ;;, length of anterior end about =, of clavicular ridge 
the same, from beak to end of hinge-line =. 

I have not yet seen good specimens of this species, which is distinguished from the C. ovata by its smaller 
size, more quadrate form, longer hinge-line, and consequently wider posterior end ; the clavicular ridge is also 
considerably shorter and thicker. 

Position and Locality.—Tilestone of Storm Hill, Llandeilo, Caermarthenshire, and schists of Conway 
Falls. 


CUCULLELLA COARCTATA (Phill. Sp.) 
Ref. and Syn. = Nucula coarctata Phil. Mem. G. Surv. t. 22. f. 1 to 4. 


Sp. Ch.—Ovate, broadly rounded in front, gradually narrowing posteriorly, gibbous towards the beak, 
most so rather more than one-third from the anterior end, becoming gradually compressed posteriorly: beak 
small, prominent ; anterior end elliptically rounded ; anal angle scarcely defined ; posterior margin very obliquely 
rounded ; respiratory angle narrow, rounded, with a small sinus between it and the gently convex ventral margin, 
from which a shallow impressed furrow extends nearly to the beak; teeth large, clavicular ridge slightly oblique, 
extending more than half way from the beak to the margin; length six lines ; im proportion to length, greatest 
width (from beak to opposite ventral margin) +, length of anterior side 34, length of clavicular ridge ;;,, from 
beak to end of hinge-line 4; depth of one valve =; surface with extremely minute concentric lines, crossed by 
traces of longitudinal microscopic striz. 

Position and Locality—Common in the Upper Ludlow rock of Benson Knot, Kendal, Westmoreland ; 
also in the schists of Dinas Bran, Llangollen, Denbighshire. 


CUCULLELLA OVATA (Sow. Sp.) 
Syn. = Cuculleea ovata Sow. Sil. Syst. t. 3. f. 126= Arca subovata @Orb. Prod. 


Sp. Ch.—Regularly ovate, evenly gibbous; beaks obtuse, anterior end broadly rounded; ventral margin 
gently convex ; posterior end narrow, elliptically rounded at the respiratory angle; cardinal angle very obtuse ; 
hinge-line with numerous, very minute, transverse teeth ; clavicular ridge extending perpendicularly, slightly 
more than half way from the beak to the ventral margin; surface crossed by minute concentric lines of growth ; 
average length eleven lines; in proportion to length, greatest width (from beak to opposite ventral margin) =, 


20 46 


length of anterior end *, from beak to end of hinge-line 4, greatest depth of one valve =, length of clavicular 
ridge =. 

Position and Locality.—Common in the Upper Ludlow rock of Brigsteer, and Benson Knot, Kendal, 
Westmoreland ; the similar micaceous greenish beds of Llechclawdd near Llandovery, S. Wales; tilestone of 
Horeb Chapel, Llandovery, S. Wales; and Storm Hill, Llandeilo; Upper Ludlow rock of Derby Arms, 
near Kendal, Westmoreland. 
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5th Family. NUCULID. 


Shell equivalve, regular, closed all round, without external ligamentary facets between the beaks ; hinge of 
very numerous small teeth; ligament internal or external, placed in a distinct pit under the beaks; pallial 
impression entire; two adductors; surface usually covered with periostraca. Animal large; mantle entirely 
open ; foot very large, compressed, slit beneath, capable of dilatation at the end; gills forming fringes of free 
filaments. 

Differ from the Arcide by the want of the ligamentary facets beneath the beaks, and having the cartilage 
in a separate internal pit. 

Genera :—Ist, Nucula; 2nd, Nuculina; 3rd, Limopsis (= Pectunculina). 


Genus. NUCULA (Lam.) (- Leda). 


Gen. Char.—Oval or oblong, inequilateral, equivalve ; cartilage internal, placed in a pit under the beak; 
teeth very long. 
Distinguished from Pectunculus by the absence of ligamentary facets, the angulated hinge, and oblique 
cartilage-pit. 
Nucuta Anexica (d Orb.) 
Syn. = N. ovalis Sow. Sil. Syst. t. 5. f. 8 (not of Zieten). 


Sp. Ch.—Ovate ; beaks large, obtuse, very prominent ; anterior side short, widely rounded ; ventral margin 
slightly convex ; posterior end obliquely subtruncate, narrow; valves very gibbous near the beak, becoming 
rapidly compressed towards the ventral margin and posterior end; posterior slope very steep, defined by an 
obtuse ridge; in the casts the adductor impressions very strong, posterior adductor surmounted by a minute 
accessory impression, two or three small accessory impressions in the cavity of the beak; hinge-teeth large, 
long, eight or nine behind the beak, and seven or eight in front; cartilage-pit beneath the beaks large; surface 
apparently smooth or with fine concentric lines of growth; length five and half lines ; in proportion to length, 
greatest width (from beak to opposite margin) 4, length of anterior end %, depth of both valves =. 

This is the first instance among Pal:eozoic fossils in which I haye seen the cartilage-pit between the beaks 
interrupting the row of hinge-teeth, in the manner of the true Nucule. 

Position and Locality—Common at Long Sleddale, Westmoreland, and in the Upper Ludlow rock of 
High Thorns, Underbarrow, and Brigsteer, Kendal, Westmoreland. 


Nucuta LEVATA (fail). Pl. 1. K. fig. 4 and 5. 
Ref.—Pal. N. York, t. 34. f. 1. 


Sp. Ch.—Obliquely ovato-rhomboidal, a little longer than wide, very gibbous near the beaks, becoming 
rapidly compressed towards the margins; steep posterior slope undefined ; beaks large, very prominent a little 
on the anterior side of the middle; anterior end broadly rounded; posterior end narrow, obliquely truncate ; 
surface marked with small concentric, close ridges; teeth rather large, hinge-line obtusely angulated beneath 
the beaks, where a small cartilage-pit separates the anterior from the posterior teeth, six or seven behind the 
beaks ; adductor impressions moderately strong, a small accessory impression over the posterior one ; length (of 
short variety) four and half lines ; in proportion to length, greatest width (from beak to opposite margin) nearly 
the same, depth of both valves =, length of anterior side ;j;,, width of posterior end >. 

The much greater height in proportion to length, and larger and more prominent beaks, separate this 
species constantly (though liable to some variation) from the V. Anglica (d’Orb.), and in a still greater 
degree from the WV. /wvis (Sow.), to which Hall supposes it analogous. 

Position and Locality—Common in the schists of Dinas Bran, Llangollen, Denbighshire ; abundant in 
the schists of Milltit Cerrig, Llangynnog, Montgomeryshire: in the schists of Plas Madoe, N. of Llanrwst : 
and extremely abundant in the schists of Conway Falls (the American localities are from the middle of the 
Trenton limestone, and also the Hudson river group). 
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Explanation of Figures —P\. 1. K. fig. 4, natural size of elongate variety; fig. 5, shorter variety ; 
fig. 5a, do. magnified to shew the hinge-teeth and muscular impressions. 


NUCULITES posT-sTRIATUS (Hmmons). PI. 1. K. fig. 6. 
Ref—Geol. Rep., and Hall, Pal. N. Y. t. 34. f. 2, and t. 82. f. 10. 


Sp. Ch.—Ovato-rhomboidal ; beaks small, pointed, compressed ; anterior end short, broadly rounded, the 
curve passing into that of the convex ventral margin; posterior end narrowed, obliquely truncated; a 
sharp angular ridge extends from the beak to the respiratory angle, defining the flattened posterior slope; sides 
gently convex, most so a little in front of the middle of the diagonal ridge ; posterior slope marked with strong, 
subequal, radiating ridges, six or seven in the space of one line. Length nine and half lines; in proportion to 


length, greatest width (from middle of ventral margin to opposite hinge-line) >, length of anterior side ¥ 


100 9 
depth of one valve =. 
As neither the American geologists nor myself have seen any trace of hinge-line, the genus is very 
doubtful. 
Position and Locality —In the calcareous schists of Gwyddelwern, Derwen, Denbighshire (the American 
localities are in the Trenton limestone and Hudson river group). 


Explanation of Figure.—P1. 1. K. fig. 6, left valve, natural size. 


TELLINITES AFFINIS (AZ°Coy). Pl. 1. K. fig. 31. 
fef.—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 51. 


Sp. Ch,—Elliptical, moderately convex ; beaks small, about one-third the length from the anterior end, 
which is elliptically rounded, and with an undefined, obtuse, cardinal slope ; ventral margin nearly straight, with 
a faint shallow sinus in the middle; posterior like the anterior end, rounded elliptically, with sometimes an 
almost imperceptible flexure (as in 7e//ina), extending as a hollow in the left valve from a small sinus beneath 
the posterior end in the margin towards the beak; surface smooth or with a few obtuse marks of growth. 
Length one inch four lines and half, width (from beak to opposite margin) #;, length of anterior end ™, 
depth of valve =. 

This has almost exactly the shape of our recent Tellina radiata, but the minute flexure above alluded to 
is in the longer end, which in that species is the anterior. The species is most allied to the Tellina obliqua 
(Gold.), from the Grauwacke of Ems, from which it differs in being less transverse, in the beaks not being 
mesial, and in the less angularity of the posterior slope; its greater length, less central beaks, and concave 
ventral margin, distinguish it from the Nuculites subemarginatus (Conrad). 

Position and Locality —Rare in the Upper Ludlow rock of Benson Knot, Kendal, Westmoreland. 

Explanation of Figure.—PI. 1. K. fig. 31, left valve, natural size. 


Ath Class. PTEROPODA. 


Turs class is composed of small mollusca which float about in the Northern seas in millions, colouring 
the water for miles, and forming the chief food of whales. They all have a distinct head, furnished with 
tentacula, and a mouth with horny jaws, and a tongue set with hooks, and two large wing-shaped expansions 
from the sides of the neck, from which they derive their name. The mouth is a longitudinal fissure, the 
cesophagus leads to a large globular stomach, from which the intestine takes a few turns, and ends at the 
right side of the neck; their liver is large; respiration is by a vascular net-work on the inside of the mantle, 
from whence the blood is transmitted to a heart of one auricle and one ventricle, from which it is sent to 
the rest of the body through two aorte. The nervous system is much more condensed and approximated 
towards the head than in the bivalves ; a nervous collar surrounds the cesophagus, having two cerebral ganglia 
above, and four on the lower part sending nerves to the viscera and body. They are all hermaphrodite, 


Preropopa. | LOWER PALALOZOIC MOLLUSCA. 287 


the ovarium and testis are both large, and both terminate at an opening on the right side of the head. 
Some genera have no cephalic tentacles, others have two for touch and groups (sometimes thousands) of 
prehensile suckers. Some are blind, others have a small eye at the base of each tentacle. Some are naked, 
others are provided with a thin hyaline shell, of one or more pieces; when of two pieces one is dorsal, the 
other ventral. 
Genus. THECA (Sow.) 
Ref—ld. Morris, in Strzelecki, N. S. Wales. 


Gen. Char.—Shell straight, short, rapidly tapering to a point; monothalamous ; section, and opening tri- 
angular; surface transversely or longitudinally striated. 


Tueca Forsesi (Sharp). 
ef-—Geol. Journ. Vol. IT. t. 13. f. 1. 


Sp. Ch.—Margins of flat sides, converging at an angle of about 19°; surface marked with coarse trans- 
verse lines, more than their thickness apart, and close strive; section nearly an equilateral triangle; mesial 
ridge slightly rounded, about 92°; average length about nine lines, width of mouth about three lines. 

This seems identical, so far as can ibs satieed from the figure of Hall, with the American 7. triangularis, 
which is not however the Orthoceras (Theca) triangulare of Portlock, which latter is a much larger and more 
slowly tapering species. 

Position and Locality —Not uncommon in the Upper Ludlow of Lambrigg Fell, Kendal, Westmoreland : 
and in the olive schists of Dinas Bran, Llangollen, Denbighshire. 


Genus. CONULARIA (Miil.) 
Ref—Sow. Min. Con. Vol. IIT. p. 107. 


Gen. Chav.—Shell thin, short, pyramidal, four-sided, each side bounded by a deep longitudinal sulcus, 
transversely marked with ridge-like plicee; each face usually divided by a longitudinal impressed line. 

The small end seems not to taper to a point, but each face ends in a small rounded lobe* I follow 
the general impression in placing the Conulariw with the Pteropoda. It is very unfortunate that in the 
original article in the Min. Con., giving the first descriptions and figures of these fossils, that at least two 
species belonging to different geological systems should have been classed under the one name C. quadri- 
sulcata, a specific name which recalls a character common to all the genus as now restricted, and is therefore 
not in itself desirable ; but when to this we add the confusion of opinion among authors as to whether the 
carboniferous or Silurian specimen should bear this name, the greater number agreeing to confine that name 
to the carboniferous species, although a reference to the description and principal figure (4) would shew that 
it ought more properly perhaps to be applied to the Silurian one, I think it is the only satisfactory plan to 
follow the specific nomenclature of Sandberger, in his excellent Monograph in Leonhard and Bronn, Neues 
Jahrbuch for 1847, and renounce entirely the name guadrisulcata, and the still more indefinite one (Sowerby?), 
which M. Defrance chose to apply to Sowerby’s figure. 


CONULARIA CANCELLATA (Sandberger). 


Ref. and Syn.—Leonh. and Bronn, Jahrbuch, 1847, p. 20. t. 1. f. 11. 
= C. quadrisulcata Sow. Sil. Syst. t. 12. f. 22. 


Sp. Ch.—Depressed, sides of each face converging at about 20°; the four faces equal, each divided by a 
faint longitudinal furrow, usually rather nearer the outer or marginal sulcus than the inner one, but varying in 
this respect, and sometimes partially obsolete ; transverse plicee bent upwards at an angle of about 130° near 
the apex, 135° in the middle, and upwards of 140°, or only slightly arched towards the mouth; usually continuous 
across each face, meeting the sides at a more acute angle than the medial suture; about five in the space 
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of one line in the middle of the shell (where the diameter of each face is about six lines), rather abruptly 
increasing to six or seven near the smaller and larger ends; intervening shallow spaces marked with coarse 
longitudinal strize; average length about two and quarter inches. 

In this species I frequently observe the longitudinal furrow at the upward angle of the plicze to be absent, 
sometimes absent and present in different parts of the same specimen; the difference of size and closeness 
above noticed is also taken from the examination of several specimens, each exhibiting the change. The 
specimens vary in the amount of depression, and consequently in the angle at which the sides converge ; 
which therefore is of far less value as a specific character than the angle which the two sides of each face 
make with each other, care of course being taken that in the given species the faces be equal in width, or 
else their angles be separately given. 

Position and Locality—Common in the Upper Ludlow rock of Benson Knot, Kendal, Westmoreland ; 
common in the Asterias bed of Underbarrow, Kendal, Westmoreland ; in the fine gritty beds upon the Bala 
limestone of Bryn-Melyn quarry, near Bala, Merionethshire; in fine gritty olive schists above Parklane, 
Shropshire. 


CoNULARIA SUBTILIS (Salter, in Appendix). Pl. 1. L. fig. 24. 

Sp. Ch.—Pyramidal, section rhomboidal (the amount of the angles varying from pressure), each face 
divided by a fine longitudinal median line (or sometimes slightly approaching the inner or outer suture); sides 
of each face meeting at an angle of 12° or 15°; transverse furrows very minute, broad, flattened, much less 
than their thickness apart; separated by very narrow impressed sulci, bent at an angle of about 130°; about 
eight, or near the extremity ten, in the space of one line. 

This species is distinguished from the CO. cancellata of the Silurian rocks, and the much more nearly allied 
Devonian C. tenwistriata, Sandberger (C. Gerolsteinensis, @ Arch. and Vern.), by the smaller angle at which 
the sides meet, or more slender figure, very much finer transverse striation, and these angulated strize being 
very much closer together in proportion to their own width. ‘The striation is scarcely visible to the naked eye 
in most specimens, and it is therefore difficult to see, even with a strong lens, whether they are crossed by a 
longitudinal striation ; a few points, however, seem to be minutely crenulated. 

Position and Locality—Upper Ludlow of Brigsteer, and Benson Knot, Kendal, Westmoreland. 

Explanation of Figures—PI. 1. L, fig. 24, entire specimen, natural size; fig. 24a, portion of surface 
magnified. 


6th Class) GASTEROPODA. 


Nearty all the Gasteropoda enjoy powers of locomotion, and receive their name from the gastric surface 
of the body being flattened into a disk-like foot for creeping; they inhabit salt or fresh water, or the land; they 
are all provided with a distinct head, usually furnished with two tentacles, and perfectly formed eyes; the mouth 
is provided with contractile lips, and two or three horny jaws; frequently the tongue is strap-shaped, and set 
with sharp, hooked points, serving either to rasp sea-weed food for the phytivorous groups, or capable of boring 
holes through shells to reach the food of the carnivorous genera; the mouth opens into a long winding cesopha- 
gus, receiving at the sides the ducts of large salivary glands; this ends in a large oval stomach, from which an 
intestine extends, winding through the great liver and ovary, passing through the branchial cavity, along the base 
of the gills, terminating at the branchial opening, usually on the right side of the head; in some genera the 
stomach is armed with calcareous spines, or as in Bulla with three large grinding plates, concave outwardly. 
The liver is extremely large and lobulated; the ovaries are large granulated masses enveloping the intestine, 
opening into a large oviduct (which is also the uterus of the ovoviviparous species) running parallel to the inner 
edge of the rectum, separated from it by a slender renal duct, and all opening at the same point ; the testis forms 
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a more compact gland, farther back (in the apex of univalve shells) sending its vas deferens close along the 
oviduct. The heart is systemic, and has one auricle (or in Haliotis, Chiton, and Fissurella, two) receiving the 
oxygenated blood from the gills, which flowing into the ventricle, is thence distributed to the body through an 
aorta extending from its apex. The eyes never exceed two in number, but are perfectly formed, having a 
transparent cornea, a large, spherical, crystalline lens, with a small intervening space for the aqueous humour, 
and a circular pupillary opening left by the choroid or pigmental layer. The organ of hearing consists of two 
round vesicles, adhering to the anterior cesophageal ganglia, and containing numerous calcareous, oscillating 
otolites. The shell varies greatly in form and position, according to the group, but is formed in all from the 
calcification of cells formed in layers under the epidermis, by the edge of the mantle, and irregularities in form 
of its edge, produce corresponding spines, tubercles, &c. on the shell, which the animal is able to absorb again 
when they become internal by the spiral growth of the whorls: there are usually three distinct layers in the uni- 
valve shells. All the orders are hermaphrodite except the Pectinibranchiata, in which the sexes are distinct. 
The nervous system is greatly more centralised than in the Lamellibranchiata, and the principal ganglia ap- 
proximated to the head, there being usually a great pair of supra-cesophageal ganglia or brains, supply the 
eyes, tentacles, &c., and a great sub-cesophageal mass of ganglia, giving off nerves to supply the foot, the gills, 
the viscera, &c., connected by cords forming a nervous collar. 

The class is divided into several orders, chiefly from consideration of the breathing organs, viz. Ist, Pul- 
monaria, including all the air-breathing Gasteropods inhabiting the land or fresh water (never in the sea), and 
in which a vascular cavity at the side of the neck forms a sort of lung, fit for breathing air directly ; 2nd, Nudi- 
branchiata, composed of naked forms (not protected by a shell), having foliated naked gills, grouped in a rosette 
on the back or thereabouts ; 3rd, Znferobranchiata, composed also of naked genera, but with the branchize at the 
lower part of the sides of the body, between the foot and the mantle; 4th, Cyclobranchiata, having the gills 
encircling the body between the foot and the mantle, and covered by a simple conical shell (Patella, &c.), 
or by several transverse, imbricating, caleareo-corneous pieces (Chiton, &e.*) ; 5th, Tectibranchiata, having the 
gills concealed by a fold of the mantle, containing a rudimentary shell, or covered by reflected process of the 
foot (Bulla, &e.); 6th, Pectinibranchiata, or most highly organized of the class, having pectinated gills, usually 
placed in a wide cavity, and the body protected by a spiral univalve shell. This latter group includes nearly all 
the marine spiral univalves, and is here taken as including also the Twbulibranchiata, in which the shell is 
tubular and irregular, and Scutibranchiata, in which the shell is very wide and often depressed and simple 
(Fissurella, Haliotis, &e.); 7th, Dentalinee, in which the shell is tubular and the gills forming two bunches, 
one on each side of the neck. 


6th Ord. PErcTINIBRANCHIATA. 


This order contains a very large number of shells, which are” principally marine, a few being fresh-water 
and fewer still terrestrial. The order is divided into the following families :—Ist, Fisswrellidw ; 2nd, Crepidu- 
lide ; 3rd, Vermetide ; 4th, Buccinide; 5th, Casside ; 6th, Fuside; 7th, Muricide ; 8th, Volutide ; 9th, 
Conide ; 10th, Strombide ; 11th, Olivide ; 12th, Cypreide ; 13th, Lanthinide ; 14th, Haliotide ; 15th, Tro- 
chide ; 16th, Neritide ; 17th, Naticide ; 18th, Acteonide ; 19th, Pyramidellide ; 20th, Paludinide ; 21st, 
Ampullaride ; 22nd, Cyclostonide. 


2nd Family. CREPIDULIDZ. 

Shell wide, depressed, conoidal, with a slightly developed internal spire or none ; apex simple, or slightly 
inrolled toward the posterior end; mouth very wide, irregularly undulated in the adult by the inequalities of 
the surface, to which it permanently adheres: (animal with a wide, rounded foot ; mantle surrounding the shell, 
leaving a cavity at the head, in which the pectinated gills are lodged; tentacles wide, short). 

Genera :—1, Capulus; 2, Infundibulum. 


* Most probably Chiton, from its circulation, bilateral disposition of sexual organs, &c., does not belong to the Mol- 
lusea, in which case the anomalous structure of the covering would not disturb the uniformity of the remaining cyclobranchs. 


[ Fasc. 11.] Pp 
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Genus. CAPULUS (Mont/,) 
_ Ref. and Syn. = Pileopsis Lam. = Hipponyx Defr. = Acroculia Phill. 


Gen. Char.—Shell wide, cap-shaped, apex obliquely inclined backwards, and inrolled towards the left side : 
aperture broad, oval, with the edge irregularly sinuated; muscular impression, horse-shoe-shaped, open in 
front; animal as in the family characters. 

Those species which secrete a round calcareous disk for the foot have been considered bivalves, and 
named Hipponyx by Defrance ; but even the common Patel/a does the same thing occasionally, as may be 
well seen about Plymouth. 

Recent in all latitudes, remaining permanently fixed to one spot of rock or shell during its life-time, 
also tertiary, cretaceous, oolitic, and palzeozoic. 


Caputus? EvompnHatoipes (M*Coy). Pl. 1. K. fig. 39. 


Sp. Ch.—Depressed, spirally inrolled, whorls rounded ; spire depressed, of one and half turns; surface 
apparently smooth, or faintly marked by broadly undulated wrinkles of growth (indicating the waving of the 
right lip). Diameter one inch, proportional diameter of body-whorl ;j;, height =. 

This curious species is so much depressed, that were it not for the small size of the spire, and the un- 
dulation of the lip, as revealed by the flexuous lines of growth, it might be taken for a Huomphalus. I at 
one time thought it might be desirable to form a particular genus for these palzeozoic species, such as the 
Nerita Haliotis (Sow.), Pileopsis neritoides (Phill.), &c. having the form of Nerita, but an undulating lip and 
lines of growth; on examining carefully the recent Pileopsis intortus and allied species, I found so gradual 
a passage from them to the ordinary cap-shaped forms, that I prefer leaving them all together for the present. 
None of my specimens of that type of shells shew the mouth clearly, so that it is possible they may want 
the inner lip, in which case the genus would be a very good one, and only found, I believe, in the older 
rocks. 

Position and Locality.—Rare in the Lower Ludlow limestone at Green Quarry, Leintwardine, Shropshire. 

Explanation of Figure —P|. 1. K. fig. 39, natural size. 


CapuLus? Harioris (Sow. Sp.) 
Syn.— Nerita Haliotis Sil. Syst. t. 12. f. 16. 


Sp. Ch.—Mouth very wide, nearly orbicular, outer lip deeply and irregularly undulated ; spire neriti- 
form of two spirally inrolled, lateral, convex, whorls, scarcely rising above the level of the body whorl; sur- 
face covered with minute, slightly flexuous spiral strise, which near the spire, are so close and fine as to be 
almost invisible, but towards the base (or anterior part of the body whorl) they become a little coarser, and 
some at intervals are much larger than the intervening ones, all crossed by the waving lines of growth. 
Width one inch three lines; proportional length 4; width of body whorl 5. 

In old individuals one or two interrupted spiral wrinkles often occur on the upper part of the body 
whorl. In the above-quoted figure the lines of growth are not sufficiently undulated to express the general 
character, and the finer spiral striz are not seen. 

Position and Locality—Not rare in the Wenlock limestone of Ledbury, Herefordshire. 


14th Family. HALIOTID. 


Shell varying in form from elongate conic to depressed and ear-shaped ; aperture wide, indented by the last 
whorl, nacreous, and (with one exception) having either a deep slit or row of foramina in the thin, simple, outer 
lip, leaving a band which extends back along the whorls of the spire: (animal usually too large for the shell ; 
foot wide, oval; operculum rudimentary or none; eyes on long pedicles at the base of the tentacles ; mantle 
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notched or perforated opposite the corresponding apertures in the edge of the shell, to admit the water to the 
respiratory cavity when the animal is contracted; pectinated gills nearly equal). 

Differ from the Trochide by wanting the filaments to the foot, wanting the operculum, and by the band 
and respiratory slit or row of perforations in the shell. 

Genera :—1, Haliotis; 2, Cirrus; 3, Ditremaria; 4, Plewrotomaria; 5, Murchisonia; 6, Platyschisma ; 
7, Stomatia. 


Genus. PLEUROTOMARIA (Defrance). 
> Ptycomphalus (Ag.) 


Gen. Char.—Usually pyramidal, trochiform, more rarely globose, or depressed ; aperture usually wider than 
long, with a deep narrow respiratory slit in the outer lip, leaving a defined, linear, spiral band, marked by retro- 
flex strize along each whorl of the spire; surface usually marked by strize arching backwards towards the band ; 
columella simple, a little thickened in front, with or without umbilicus. 

The trochiform species differ from 7rochus by the sinus and band. 


PLEUROTOMARIA CRENULATA (M°Coy). Pl. 1. K. fig. 45. 


Sp. Ch.—Obtusely trochiform, length and width nearly equal; apical angle 85°; spire of four obtusely- 
round whorls, most convex below the middle ; band broad, depressed, bounded by two delicate prominent keels, 
the upper edge being a little below the middle of the whorl; a space equal to the band in width is visible below 
it on the turns of the spire; base flattened, gently convex, slightly umbilicate; surface with close, sharp, 
irregular, interrupted striz, slightly arched backwards from the spire to the suture, and in the opposite direction 
beneath it; the oblique strie faintly crenulated by very minute spiral strize, the band with coarse, irregular, 
backward-arched lines only. Length six lines, proportional width *, length of body whorl jj. 

This bears some slight resemblance to the Turbo carinatus (Sow.) of the Upper Ludlow, but is generically 
distinct by its strize arched backwards to the band ; its spire is also shorter, and there are no spiral ridges on 
the base. 

Position and Locality.—In the Upper Ludlow rock of Brigsteer, Kendal, Westmoreland. 

Explanation of Figures—P\. 1. K. fig. 45, natural size; fig. 45 a, magnified (the spiral striation not 
sufficiently distinct in this figure through a slight failure in the lithograph). 


PLEUROTOMARIA LENTICULARIS (Sow. Sp.) 
Ref. and Syn. = Trochus lenticularis Sow. Sil. Syst. t. 19. f. 11. 


Sp. Ch.—Lenticular, very much depressed, sharp-edged ; whorls only slightly convex above and below ; 
apical angle about 135°; a small sharp keel encircles the circumference of the body whorl, and exactly coincides 
with the suture of the spiral whorls; immediately above it is a moderately wide band, so slightly concave, and 
so obscurely defined, as to be scarcely visible; surface nearly smooth, under the lens (when the shell is pre- 
served) very minute close striz arch backwards from the suture to the band, where the curve is reversed, 
these strize are crossed by equally fine and close spiral strize ; umbilicus narrow, deep; diameter one inch five 
lines, proportional height about =. 

This species very rarely exhibits the true surface preserved. 

Position and Locality—In the olive schists of the Lower Ludlow rock of Green Quarry, Leintwardine, 
Shropshire ; a small, less depressed variety, in the Bala schists at Alt yr Anker, Meifod, Montgomeryshire. 


PLEUROTOMARIA TURRITA (Portk.) 
Ref—ld. Port. Geol. Rep. t. 30. f. 7. 


Sp. Ch.—Elongate, conic, turreted ; apical angle about 60°, spire of about four or five strongly angulated 
whorls ; the sutures slightly adpressed and prominent above, from a narrow subcentral keel, from whence 
pp2 
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the upper half of the whorl is steeply inclined and slightly concave to the large angulation, or keel, which is 
bounded by two thread-like ridges, and is a little nearer the lower suture than the upper; lower part of each 
whorl nearly vertical, or slightly inclined inwards; strize inconspicuous, vertical on the prominent upper 
margin of the sutures, thence arching gently backwards to the keel, beneath which they take a slight forward 
curve ; base convex, with delicate spiral, thread-like strize, and a shallow imperfect umbilicus. Length about 
one inch three lines, proportional width ;;,, length of last whorl =. 

Position and Locality.—In the greenish Bala schists of Llyn Ogwen, N. Wales, and Cyrn-y-Brain, six 
miles W. of Wrexham, Denbighshire ; casts shewing no spiral strize, and shewing a variety approaching P. 
subrotundata (Portk.) in the green Bala slates of Bala, Merionethshire. 


PLEUROTOMARIA UNDATA (So7.) 
Ref.—ld. Sow. Sil. Syst. t. 8. f. 13. 


Sp. Ch.—Obtusely conical; apical angle 70° to 65°; about four and half obtusely rounded whorls, most 
prominent about their lower third, beneath which, close to the suture, is an obtuse, small keel ; sutural angle 
60°; upper part of the whorls with broad obsolete waves, extending obliquely backwards from the suture towards 
the keel; base smooth, convex, umbilicate. Total length three inches four lines, proportional length of last 
whorl &, width # (usually smaller). 

The keel and markings are often effaced and the casts are even and smooth, but retain their proportions. 

Position and Locality—Common in the green mudstone (Lower Ludlow) of Green Quarry, Leintwardine, 
Shropshire. 


Genus. MURCHISONIA (@Arch. and Vern.) 


Gen. Char.—Shell elongate, spiral, of numerous gradually increasing convex or angulated whorls; aperture 
longer than wide, rounded in front, with a deep narrow sinus in the outer lip, from whence a defined linear sinal 
band exends along the whorls of the spire. 

This genus only differs apparently from Pleurotomaria by its elongate, slender, turriculate form. 


MurcuHisonia ANGUSTATA (fall). 
Ref.—ld. Hall, Paleontology of New York, t. 10. f. 2. 


Sp. Ch.—Very elongate, subulate ; apical angle 20°; spire of about nine gradually increasing whorls, the 
lower ones obtusely angulated in the middle. Length about five lines, proportional length of last whorl =, 
width =. 

This seems to agree precisely with the species above quoted, from the ‘ Bird’s-eye limestone ” of New York, 
lying immediately over the chazy limestone near the bottom of the lower Silurian, or Cambrian system of 
New York. 

Position and Locality—tIn the concretionary ‘“chazy limestone” of Knockdollian, three miles from 
Ballintrae, Ayrshire. 


MURCHISONIA CANCELLATULA (M°Coy). PI. 1. L. fig. 20. 


Sp. Ch.—Conic, apical angle about 50°; spire of four whorls, obtusely angulated a little below the middle ; 
the part above the keel oblique, slightly convex near the sutures, slightly concave near the keel; portion below 
the keel convex ; body whorl of moderate size; base apparently imperforate (but imperfectly seen), mouth, 
obscurely rhomboidal, a little wider than high. Length one inch two lines, proportional width 3, height of 
body whorl 4; entire surface above and below the keel reticulated by nearly equal spiral and backward curved, 
oblique, transverse sulci, eight or nine in one line. 


Mr Salter, on a casual examination of some of our specimens of this species, supposed them to belong to his 
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Murchisonia scalaris (Geol. Journ. Vol. V. t. 1. f.2), which he there says is a common Bala species, recognized by 
its elongate shape, &c.; and perfect specimens of the exterior of which, he says, shew the fine striee curving back 
to the keel; but as the carinated species I have seen from Bala are quite different from the present, and agree 
with the above figure in the elongate form, so different from the present shell, which also has strong spiral striz, 
not said to exist in the JZ. scalaris, nor in the Bala forms which I have seen, I conceive this to be a perfectly 
distinct species. 

Position and Locality—tIn the Upper Bala rock of Alt yr Anker, Meifod, Montgomeryshire ; abundant in 
the Caradoc sandstone of Mulock Quarry, Dalquorhan, near Girvan, Ayrshire. 

Explanation of Figures.—PI. 1. L. fig. 20, natural size ; fig. 20 a, portion of surface of ditto magnified. 


MURCHISONIA CINGULATA (Lis. Sp.) 
Ref.—Id. Hisinger, Leth. Suec. t. 12. f. 6. 


Sp. Ch.—Very elongate, conical ; apical angle 15°; whorls about twelve, very slightly convex (less than in 
the above figure); sutures simple, or with a very slight thread-like prominence of the upper edge; band about 
one line wide, flat, smooth, scarcely defined, rather more than its own width above the suture; strize rather 
distant, delicate, arching back to the band with a slight curve. Length about two inches eight lines, propor- 
tional width +, length of last turn =. 

This large species is not likely to be confounded with any other that I know of, from its size, inconspicuous 
band, and slight convexity of the whorls. Mr Salter confounds it (Mem. Geol. Surv. Vol. IT. part 1. p. 857) 
with the little Chemnitzia sinuosa (Sow. sp.), which has an entirely different striation and has not the band of the 
present genus. 

Position and Locality —Aymestry limestone, Aymestry, Herefordshire; Pentamerus limestone of Leint- 
wardine, Shropshire. 


MURCHISONIA GYROGONIA (JM‘Coy). Pl. 1. K. fig. 43. 


Sp. Ch.—Acutely conical ; apical angle 45°; spire of three and half whorls, very strongly angulated in the 
middle by the projection of an acute carina, the upper and under sides of the volution being flat and steeply 
inclined ; sutural angle 70° to 75°; body whorl rounded below, with an additional fine keel about half way 
between the principal one and the anterior end, which is almost hid by the suture on the spiral whorls; surface 
(when preserved) marked with sharp strize, which on the upper part of the whorl extends from the suture 
obliquely backwards to the keel, curving in the opposite direction below the keel. Length four and half lines, 
proportional length of last whorl =, width 4. 

This is most allied to the Murchisonia perangulata (Hall) of the Bird’s-eye limestone of the New York 
series, but is distinguished by the shortness of the spire in proportion to the body whorl, and by the ad- 
ditional keel below the band on the last turn. It is also closely allied to the M. pulchra (M°Coy, Sil. Foss. 
Trel. t. 1. f. 19), but is on comparison found to be distinet by the fewer, longer, and more produced whorls of the 
spire. 

2 Position and Locality.—Very abundant in the fine sandy schists of Yspatty Evan, N. Wales; also in the 
calcareous strata W. of Llanfechan, Montgomeryshire. 

Explanation of Figures.—P\. 1. K. fig. 43, natural size, from the schists of Yspatty Evan; fig. 43a, 
magnified. 


Murcuisonta Luoypr (Sow. Sp.) 
Ref. = Pleurotomaria id. Sow. Sil. Syst. t. 8. f. 14. 


Sp. Ch.—Acutely conical ; apical angle about 55°; spire of about four whorls; sutural angle about 60° ; 
whorls convex, most prominent in the middle, where the band forms a prominent square keel ; between this and 
the simple suture are two thin, thread-like ridges on each whorl, and below it on the body whorl are six or seven 
similar ones about a line apart, only one of which is visible on the spiral whorls; base imperforate; entire 
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surface sharply lineated parallel with the keel, crossed by the strize of growth, which extend obliquely backwards 
to the keel. Length one inch four lines, proportional width ,, length of last whorl ;;. 

I have not seen specimens so elongate as Mr Sowerby’s figure. There are eight or nine of the spiral 
strize in the space of one line. The Plewrotomaria percarinata (Hall) from the “Trenton limestone” does not 
seem clearly distinguished from this species. 

Position and Locality—Common in the green mudstone (Lower Ludlow) of Garden Quarry, Aymestry, 


Herefordshire. 
MURCHISONIA PULCHRA (J/°Coy). Var. PI. 1. K. fig. 42. 
Ref.—Sil. Foss. Irel. t. 1. f. 19. 


Sp. Ch.—Ovate, spire pointed, of six whorls; apical angle 55°; whorls angulated in the middle by the pro- 
jection of the thick keel of the band, which is either obtuse and simple, or divided by two medial fine sulei; 
a second much smaller keel encircles the sutures, which are slightly channelled, and a third small, thread-like 
keel is seen on the body whorl beneath the band ; strize of growth fine, imbricating, irregular in size, directed to 
form the usual re-entering angle of the band. Length four and half lines, proportional width =, length of 
body whorl =. 

The more compact ovate form produced by the whorls of the spire being more numerous, less angulated, 
shorter in proportion to their width, and the additional keel at the sutures, distinguish this species from the 
M. gyrogonia (M°Coy). 

The figure is from an Irish specimen of the typical characters. ‘The less perfect English specimens differ 
in the greater size of the keel above the principal one, but do not seem more than varieties. 

Position and Locality.—In the Bala limestone of Alt yr Anker, Meifod, Montgomeryshire ; in the slates 
N. of Tremadoc, Merionethshire, N. Wales; Bala schists, Mathyrafal, S. of Meifod, Montgomeryshire; sand- 
stone of Mulock Quarry, Dalquorhan, Ayrshire. 

Explanation of Figures.—P\. 1. K. fig, 42, natural size; fig. 42 a, magnified. 


MURCHISONIA SIMPLEX (J7°Coy). PI. 1. K. fig. 44. 


Sp. Ch.—Acutely conical; apical angle 55°; spire of about four or five whorls, angulated in the middle by 
the projection of an obtuse thick keel, another keel a little smaller between the suture and the keel above, and 
a third nearer the suture below on each turn; surface marked with fine strize of growth, arched back to the keel 
at a moderate angle above, and nearly vertical below; base ‘mperforate; width of small specimens six lines, 
length of last turn five lines (imperfect specimens double this size). 

The more elongate form and imperforate base distinguish this species from some of the “Trenton lime- 
stone” varieties of the Plewrotomaria umbilicata (Hall) ; and the same characters, and the absence of the 
spiral strize on the base distinguish it from the Lwomphalus triporcatus (M*Coy). 

I should have supposed the MW. scalaris (Sow. and Salt.), Geol. Journ. Vol. V. t. 1. f. 2, Ayrshire, belonged 
to this, but that one, instead of five keels, are indicated in the figure and text. 

Position and Locality.—Limestone of Alt yr Anker, Meifod, Montgomeryshire ; also in the Caradoc sand- 
stone of Dalquorhan, near Girvan, Ayrshire; greenish trappean sandstone of Glenquaple, Ayrshire. 

Explanation of Figure.—Pl. 1. K., fig. 44, internal cast, natural size. 


MURCHISONIA TORQUATA (M°Coy). PI. 1. L. fig. 19. 


Sp. Ch.—Acutely conic ; apical angle about 26°; whorls six, having a thickened prominent suture, below 
which the upper portion of each is slightly concave, becoming very convex in the lower half; band narrow below 
the middle on the most convex part of the volutions; strie sharp, strongest on the thickened edge of the 
suture, arching obliquely backwards to the band. Length six lines, proportional length of last turn {, 
width =. 

As the collar-like thickening of the upper edge of the suture, nor the greater projection of the lower 
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part of each whorl, is indicated by Mr Sowerby in his figure or description (in the Sil. Syst.) of the 
P. Corallii, 1 suppose the present species to be distinct. 

Position and Locality—Common in the Upper Ludlow of Spital, and Benson Knot, Kendal, West- 
moreland ; tilestone of Storm Hill, Llandeilo, Caermarthenshire. 

Explanation of Figures —P1|. 1. L. fig. 19, from the Upper Ludlow rock, near Kendal, natural size ; 


fig. 19 a, two whorls magnified. 
15th Family. TROCHID. 


Shell of several spiral, gradually increasing whorls, conic or depressed ; aperture small, more or less rounded, 
without notch, nacreous within: (animal of moderate size, foot triangular, with long filaments from its upper 
part, distinguishing it from all other gasteropods; head with two tentacles, having the eyes on pedicles at 
their base; sexes separate; operculate). 

Genera :—1, Turbo; 2, Trochus; 3, Phorus; 4, Pitonellus; 5, Solarium; 6, Straparollus ; 7, Euompha- 
lus; 8, Maclureia; 9, Eccyliomphalus; 10, Delphinula ; 11, Phasianella. 


Genus. TURBO (ZLinn.) restricted. 


Gen. Char.—Shell thick, of moderate or large size, ovate; body whorl rounded, ventricose ; spire rather 
small, of several convex whorls, pointed; surface often spirally grooved or nodulated; aperture large, nearly 
circular, slightly produced and broadly rounded in front, more or less modified by the preceding whorl; outer 
and inner lips thin; operculum thick, shelly, rugged without ; flattened, and spirally suleated within ; with or 
without an umbilicus. 

These shells are larger than the Litorinw, and are distinguished from those by their mouth being more 
dilated in front, nacreous within, and the columella not being flattened, as well as by their thick stony 
operculum ; which latter, as well as the ventricose rounding of the base of the body whorl and circular mouth, 
distinguish them from Trochus. 

Recent, herbivorous, a little below low-water mark in warm seas, and in all intermediate marine periods, 
from the Cambrian. 


TURBO CREBRISTRIA (A/°Coy). Pl. 1. K. fig. 36, and Pl. 1. L. fig. 22. 
Ref—Ild. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 49. 


Sp. Ch.—Ovate, of four very rapidly enlarging volutions; spire small; apical angle about 85 or 90°: 
whorls convex, with an obtusely bounded narrow concave space at the sutures above; back broad, gently convex ; 
umbilicus narrow, deep, effuse at the edge, mouth very large, obscurely angulated retrally ; shell thick, surface 
girt with sharp, spiral, thread-like ridges, nearly twice their thickness apart, about four in the space of one line 
on the penultimate whorl, with an occasional finer one between a regular pair, on the last whorl of old 
specimens, the 2nd, 3rd, 4th, or 5th, are irregularly larger, all crossed obliquely by very fine, regular, sharp 
lines of growth, eight in one line. Length (of small perfect specimen) one inch, proportional width 3%, length 
of body whorl 4 (grows to nearly two inches in diameter). 

The large casts of this species are smooth, and resemble Sowerby’s figure and description of 7. Prycew, 
except that the beak is broad, and rather flattened, or slightly convex, instead of being angular in the middle, 
as that species is defined to be. ‘The substance of the shell is thick, and its mode of striation resembles that 
of the so-called Plewrotomaria bilix of Conrad, as figured by Hall (Paleontology of New York), which is 
however distinguished by its smaller size, longer spire, and want of an umbilicus. 

Position and Locality—Common of large size in the calcareous Bala schists of Gelli Grin, Bala, Merio- 
nethshire; in the fine sandy schists of Mandinam, Caermarthenshire; in the fine Bala sandstone of Alt yr 
Anker, Meifod, Montgomeryshire ; in the Bala limestone of Mynydd Fron Frys, five miles W. of Chirk, Den- 
bighshire. 

Explanation of Figure —P1\. 1. K. fig. 86, small specimen, natural size. 
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Turso ? WILLIAMS! (So7.) 
Ref —Id. Sil. Syst. t. 8. f. 6. 


Sp. Ch. (from casts.)—Obtusely trochiform, of about four gently convex whorls; apical angle about 90° ; 
base of body whorl rounded ; umbilicus narrow, deep; mouth oblique, ovate, a little longer than wide; surface 
apparently even. Width one inch four lines, length probably one inch three lines, length of body whorl 
eight lines. 

I cannot distinguish the specimen before me from the above species quoted by Sowerby from the Upper 
Ludlow tilestone of Horeb Chapel, in which gisement, however, it will be remarked, there are several other lower 
forms. 

Position and Locality —In the fine micaceous sandstone of Mandinam, Caermarthenshire. 


Genus. TROCHUS (Linn.) 


Gen. Char.—Shell conical, of several regularly increasing whorls, base of body whorl flattened, with the cir- 
cumference obtusely carinated ; aperture transversely oblong, wider than long, outer lip thin, oblique; colu- 
mella short, usually twisted ; with or without umbilicus ; operculum round, horny, of very numerous spiral turns. 

Distinguished from Turbo by the regular conical shape, flattened base, and transverse elongation of the 
mouth. 

Recent in all seas, herbivorous, at and below low-water mark among rocks, and in the principal groups of 
strata from the Cambrian inclusive. 


TrocHus C#LATULUS (M°Coy). PI. 1. K. fig. 40. 
Ref—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 49. 


Sp. Ch.—Conical, apical angle 80°; spire of three and half flattened volutions, having a thick rounded keel 
forming the circumference of the basal whorl, and close to the suture on the spiral whorls; base flattened ; 
surface marked with oblique scaly ridges. Width four lines, proportional length 5; length of last whorl =. 

Owing to the scaly nature of the ornament on the rather wide, oblique ridges of the surface, they 
usually adhere to the matrix, and breaking off from the shell leave it nearly smooth. 

Position and Locality —Very rare in the limestone of Old Radnor, Radnorshire. 


Explantion of Figures —PI. 1. K. fig. 40, natural size; fig. 40 a, magnified. 


Trocuus constrictus (M*Coy). Pl. 1. K. fig. 41. 
Ref.—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 50. 


Sp. Ch.—Conical, apical angle about 70°, of four or five gradually increasing whorls, each with a shallow 
concavity or constriction below the suture, the lower portion strongly rounded, base flattened, circumference 
obtusely rounded; surface obliquely crossed by fine, unequal, often obscurely fasciculate lines of growth; 
mouth transverse, obliquely ovate. Length eight lines, proportional width =; length of mouth 7%, width of 
mouth =. 

This seems allied to the Holopea symmetrica (Hall) of the Trenton limestone, but the spire is not so 
elevated, the base is more flattened, and the mouth is stated to be almost circular in that species, which besides 
has the whorls regularly convex from the simple sutures. 

Position and Locality —In the schists on the Bala limestone, Bryn-Melyn Quarry, near Bala, Merioneth- 
shire; Bala schists, Cymmerig, E. of Bala, Merionethshire. 

Explanation of Figure.—PI. 1. K. fig. 41, natural size, 
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TROCHUS HELICITES (Soi.) 
Ref —Sil. Syst. t. 3. f. le and 5. 


Sp. Ch.—Discoid, depressed ; apical angle 130°; spire of four gradually increasing whorls, slightly convex 
above, with simple impressed sutures; circumference obtusely rounded; base gently convex, with a small 
umbilicus; mouth wider than high, transversely oval; surface of the whorls nearly smooth, crossed by fine, 
slightly oblique strize of growth ; width eight lines, proportional height %, height of last whorl 3. 

Internal casts have the volutions more convex. 

Position and Locality —Common in the tilestone of Storm Hill, Llandeilo, Caermarthenshire; one 
specimen in the Bala limestone of Llandeilo, Caermarthenshire ; and a cast, apparently identical, in the Bala 
sandstone of Dalquorhan, near Girvan, Ayrshire. 


Trocuus Moore1 (M/°Coy). PI. 1. L. fig. 18. 
Ref—Id. M°Coy, Amn. Nat. Hist. 2nd Series, Vol. VII. p. 50. 


Sp. Ch.—Acutely conical ; apical angle 50°; of about five (four preserved) flattened, gradually increasing 
whorls; mouth transversely subquadrate ; base flattened, moderately convex ; umbilicus deep, narrow; surface 
unknown. Length about eight lines, proportional width 4, length of mouth #4, width of mouth 4, width 
of umbilicus 3. 

I dedicate this very distinct species to J. Carrick Moore, Esq., Secretary of the Geological Society, 
who has devoted much labour to the elucidation of the older fossiliferous rocks of Scotland. 

Position and Locality.—In the fine Bala sandstone of Dalquorhan, near Girvan, Ayrshire. 

Explanation of Figwres.—PI. 1. L. fig. 18, natural size; fig. 18 a, back view. 


Genus. EUOMPHALUS (Sow.) as here restricted. 


Gen. Char.—Shell discoid, spire flattened or slightly elevated, of numerous, usually angulated whorls ; 
umbilicus very wide, exposing the volutions; mouth with a nearly circular entire peritreme, not indented by 
the preceding whorl; surface usually sculptured. 

All the typical species of Sowerby’s genus Huomphalus (E. pentangulatus, catillus, &c.) belong unfor- 
tunately to the genus Straparollus of Montfort (as M. d’Orbigny has remarked), in which the mouth is 
incomplete on the left side, and is indented by the penultimate whorl: as however such species as his L. 
rugosus, EF. discors, &c. differ in having an entire peritreme, and often thickened nearly circular lip, as in 
Delphinula, 1 have thought it desirable rather than let the name Huomphalus drop out of use, to restrict it 
to the group of very distinct shells agreeing with the latter types; the genus as thus restricted being 
apparently intermediate between Delphinula and Turbo. The types first mentioned must of course be placed 
in De Montfort’s genus. 


EvoMPHALUS CENTRIFUGUS (Wahl. Sp.) 


Ref. and Syn. = Turbinites centrifugus Wahl. = Euom. substriatus, 2. centrifugus, and Inachus sulcatus 
His. Leth. Suec. t. 12. f. 1. 


Sp. Ch.—Discoid, of three to four gradually increasing volutions, which are completely exposed on both 
sides; spire depressed a little below the level of the body whorl; whorls very convex above, back obtusely 
rounded; a thick, flattened, plate-like keel extends horizontally from the circumference on a level with the 
lower edge; its width rather less than half the width of the whorl; upper surface of whorls, with strong, 
subequal, spiral sulci, nearly one line apart; under surface and keel crossed by fine, slightly oblique, lines 
of growth. Diameter (exclusive of keel) two inches three lines, proportional diameter of last whorl %, height of 
ditto =. 

[rasc. u1.] Qe 
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I think the whorls are only connected by the keel in this rare species, which would therefore form a 
connecting link between Huomphalus and those evolute species forming the genus called Kecyliomphalus, 
Serpularia, and Phanerotinus, by different authors. 

Position and Locality.—Rare in the Pentamerus limestone of Leintwardine, Shropshire. 


EvoOMPHALUS DISCORS (So7.) 
Ref—la. id. Sow. Min. Con. t. 52. f. 1. 


Sp. Ch.—Discoid, spire depressed below the level of the last whorl, of about three whorls in the adult 
(with a hole in the centre from which the dead, early turns of the spire have fallen); upper fourth of 
the basal whorl sloping downward and inward, slightly concave or convex, and bounded externally by an 
obtuse spiral ridge, from whence the sides (or second quarter) slope outwards to a similar thick ridge at 
the circumference, there being one less prominent ridge midway between these two; lower half of the 
volutions rounded ; all the turns half exposed in the wide umbilicus; surface of upper half of the volutions 
crossed by slightly-flexuous, irregular, imbricating laminze (about six or seven in the space of one line), 
forming thick scales on the ridges; the under half of the turns has the striation abruptly finer and closer 
from the lower side of the ridge of the circumference. Diameter two inches five lines, proportional diameter 
of last whorl 2, depth of last whorl ;;;, diameter of umbilicus =. 

Position and Locality—Common in the Wenlock limestone of Wenlock, Shropshire; Wenlock lime- 
stone of Woolhope. 


EvoMpHALUS FUNATUS (Sow.) 
Ref —Id. Sow. Min. Con. t. 450. f. 1. 2. 


Sp. Ch.—Very obtusely conic; apical angle about 135°; spire of little more than two very convex whorls 
(rarely more than one and half present); mouth nearly circular, sutures deep, umbilicus very small, rounded ; 
surface girt with about twenty round, subequal, cord-like spiral ridges, about equal in thickness to the space 
between them; the eight or nine on the upper aspect of the volutions a little larger than the others; three 
or four larger than the rest within the umbilicus; all crossed by fine, direct, sharp lines of growth. Average 
diameter one inch two lines, proportional height =, height of mouth =;. 

The wider spaces between the ridges and strong transverse scaly lines of growth distinguish this species 
from the L. sculptus, in which the ridges are very close and smooth. 

Position and Locality—Abundant in the Wenlock limestone of Wenlock, Shropshire ; Wenlock lime- 
stone of Woolhope ; common in the sandstone of May Hill. 


EvomMpHatus tyratus (M<Coy). Pl. 1. L. fig. 23. 


Sp. Ch.—Spire only slightly elevated, of two very convex turns, each with three narrow spiral ridges, one 
at the upper suture, one considerably above the middle of the body whorl and corresponding to the lower suture 
on the spire, and the third half-way between these two; surface crossed by slightly oblique, thin, cord-like 
ridges, nearly twice their thickness apart. Diameter about six lines, proportional height about =. 

Only one imperfect specimen has occurred of this obviously distinct species, not allowing of the characters 
of the base or spire being completely ascertained. 

Position and Locality—Rare in the Bala schists at Llansantfraid, Glyn Ceiriog, Denbighshire. 

Explanation of Figure.—PI. 1. L. fig. 23, natural size. 


EvoMPHALUS RUGOSUS (So.) 
ef —Id. Sow. Min. Con. t. 52. f. 2. 


Sp. Ch.—Discoid, depressed, spire slightly elevated; apical angle 140°; of about three whorls (those 
forming the apex being absent through decay); upper half of the spiral whorls and upper third of the 
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body whorl flattened, horizontal, bounded externally by a strong obtuse spiral keel; beneath which are two 
other keels less strongly marked, only one of which is visible on the spire, the lowest forming the cireum- 
ference of the body whorl; umbilicus small, scarcely shewing the inner whorls; base rounded; upper and 
under surface covered with equal, coarse, slightly undulating, irregular lamin of growth, forming thicker 
scales as they pass over the spiral keels. Diameter one inch ten lines, proportional diameter of last whorl <, 
depth of ditto =, diameter of umbilitus 3. 

The elevation of the spire, and the small size of the umbilicus, constantly distinguish this species from 
the Z. discors, as well as the difference of striation of the under side. 

Position and Locality—Not uncommon in the Wenlock limestone of Ledbury, Herefordshire, and near 
Ludlow, Shropshire ; common in the Wenlock limestone of Wenlock, Shropshire; Wenlock limestone of 
W oolhope. 


EUOMPHALUS SCULPTUS (Sow.) 
Ref—ld. Sow. Sil. Syst. t. 12. f. 17. 


Sp. Ch.—Discoid, very much depressed, of about three round, slightly elevated whorls; mouth nearly 
circular ; umbilicus very wide, exposing the volutions; surface covered with numerous smooth, very close, 
cord-like ridges, irregularly unequal in size (about seven in two lines on top of body whorl), separated by 
very narrow impressed sulci, scarcely one-fourth the width of the ridges. Diameter about one inch three 
lines, proportional diameter of last whorl =, diameter of umbilicus 3, height of last whorl %, height of 
spire about =. 

The absence of the transverse, scale-like sculpturing, and the very much more numerous and closer 
ridges, easily separate this from the 2. funatus. 

Position and Locality—Rare in the Wenlock limestone of Wenlock, Shropshire. 


EvoMPHALUS TRICINCTUS (A/*Coy). 
Ref—Sil. Foss. Irel. t. 1. f. 18. 


Sp. Ch.—Conical, apical angle about 95°; spire of about three rounded volutions, those of the spire 
having three very narrow, thread-like, spiral keels, one in the middle, one near the upper, and the third near the 
lower suture ; the body whorl has a fourth similar keel surrounding the umbilicus; all crossed by fine, sharp, 
oblique strize; base rounded, mouth nearly orbicular (slightly longer than wide); umbilicus deep, narrow. 
Diameter eight lines, proportional length of last whorl >, width of umbilicus 4, keels one and half lines apart. 

Position and Locality—tIn a conglomerate of angular fragments at Dol Fan, Rhayader, S. Wales; 


Bala sandstone of Dalquorhan, near Girvan, Ayrshire. 


EvoMPHALUS TRIPoRCATUS (M°Coy). Pl. 1. K. fig. 37 and 38. 


Sp. Ch.—Obtusely conic ; apical angle about 95°; spire of about three or four flattened whorls, each bearing 
three nearly equal and equidistant thick, obtuse carinee, one of which is at the suture, which it renders cana- 
liculate, one in the middle, and one forming the circumference of the basal whorl, and partly concealed by 
the suture in the spiral whorls; base convex, with three smaller spiral carinee, and a minute umbilicus; surface 
crossed by sharp, scaly, delicate, transverse strize. Width one inch, proportional length about 4, length of 
last whorl =. 

Col. Portlock has, I think, figured this species (Geol. Rep. t. 30. f. 3.) as the Z. subsulcatus of Hisinger, 
which has double the number of spiral keels on the upper surface. I should have referred those specimens to the 
E. cornu-arietis (His.), but that seems to have four large ridges to each whorl, and no indication is given in the 
figure or description of the spiral carinze on the base. It much resembles some of the varieties of the Plewroto- 
maria wmbilicata (Hall), from Bird’s-eye limestone of New York, but is certainly distinguished by its smaller 
umbilicus, and the three additional spiral keels on the base; those latter are generally best seen in the concavity 
left when the upper whorls of a specimen are broken away (described from internal casts). 
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Position and Locality—Common in the Bala slates of Cyrn-y-Brain, Wrexham, Denbighshire, and in 
the schists of Goldengrove, Llandeilo, Caermarthenshire. 

Explanation of Figures.—P\. 1. K. fig. 37, natural size, from schists of Cyrn-y-Brain; fig. 38, small 
specimen, seen from below. 


Genus. MACLUREIA (Leseur). 


Gen. Char.—Discoid, sinistral, of numerous exposed whorls, flattened above, rounded below; mouth usually 
longer than wide, spire flattened ; surface smooth, or marked only by transverse lines of growth. 

This genus differs from Straparollus or Huomphalus by being reversed and having a large shelly oper- 
culum, with a strong articulating tooth nearly as in Nerita ; the species are at present only known in the 
lower Cambrian deposits of America and Scotland. 


MACLUREIA MACROMPHALA (M‘Coy). Pl. 1. L. fig. 12. 


Sp. Ch.—Discoid, sinistral, usually elliptical, of about three and a half rapidly enlarging whorls; spire 
depressed below the level of the outer turn, which bears an obscure, obtusely rounded angulation, bounding the 
slightly oblique upper plane of the shell; circumference obtusely rounded; under side having the middle of the 
whorls obtusely angulated, thus defining a wide, shallow umbilicus. Diameter ten lines, proportional diameter 
of last whorl =, height of last whorl *, diameter of umbilicus "%. Surface crossed by minute, thread-like 
lines of growth, extending obliquely backwards from the suture, and then crossing almost directly into the 
umbilicus. 

This little species is easily distinguished from the JZ. magna by its very wide umbilicus (resembling that 
of the carboniferous Huomphalus pentangulatus), and by the more rapidly enlarging whorls, which also sepa- 
rate it from the imperfectly-known M7. matutina and M. sordida (Hall), from the calciferous sandstone of New 
York. 

Position and Locality—In the cencretionary and schistose limestone of Craig Head, near Girvan, 
Ayrshire. 

Explanation of Figures —P\.1. L. fig. 12, natural size, viewed from above; fig. 12a, viewed from 
below. 


MACLUREIA MAGNA (Leseur). PI. 1.L. fig. 13. 
Ref—Leseur, Journ. Acad. Nat. Sci. Philad. Vol. I. p. 312. t. 13. f. 1, 2, 3. Hall, Pal. New York, t. 5. f. 1. 


Sp. Ch.—Sinistral, discoid, spire scarcely elevated, of four to five gradually increasing whorls, flattened 
above, with an obtusely rounded angle at the circumference, giving a depressed appearance to the sutures, and 
from which the slightly convex base of the last whorl slopes rapidly to the angular edge of the deep umbilicus, 
which partially exposes the whorls; mouth obtusely trigonal; surface crossed by fine imbricating lines of 
growth. Diameter three and a half inches, proportional height of last turn =, width of last turn ¥, width of 
umbilicus 2. 

I was greatly delighted, on Prof. Sedgwick bringing me a parcel of the unpromising-looking metamorphic 
concretionary, calcareous schists of Knockdollian Quarry, to recognize, for the first time in Europe, a number of 
specimens of this important fossil, so remarkable in America for its great geographical, and exceedingly small 
geological range; being confined to the chazy limestone (nearly at the base of the lower Paleozoic group of 
the United States), in which it abounds, and, according to Hall, characterising this bed from North-east of 
New York to Kentucky and Tennessee, and North-westerly nearly to Lake Superior. It is therefore of great 
interest to find this fossil in Britain, and to know, from the analogy of the New York section, that we are close 
to the first appearance of organised beings. As doubts have been thrown on my identification of the Scotch 
with the American species, I have thought it necessary to give figures of the former, demonstrating their pre- 
cise accordance in all respects with the figures of Hall. 
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Position and Locality — Abundant in the irregularly calcareous schists of Knockdollian Quarry, three miles 
from Ballintrae, and at Aldens, on the Stinchar, Ayrshire. 

Explanation of Figures.—P1. 1. L. fig. 18, natural size, of rather small specimen, shewing the top and 
form of section of the whorls and umbilicus ; fig. 14, small perfect specimen, viewed from below. 


Genus. ECCYLIOMPHALUS (Port.) 
? =Serpularia Romer 1843 + Phanerotinus Sow. 


Gen. Char.—Shell discoid, of few rapidly tapering, widely disconnected whorls, the upper surface usually 
flattened, in one plane, or slightly elevated ; under surface rounded (no chambers). 

Mr Morris, in the notes to his “ Catalogue,” stated this genus to be identical with Cyrtolites of Conrad, 
and he has been accordingly followed by succeeding writers ; but as Mr Hall (Pal. New York, p. 308) informs 
us that the Cyrtolites ornatus was the type of Mr Conrad’s genus, it follows that as that is a symmetrical shell, 
allied to, if not identical with, Bellerophon, Eccyliomphalus of Portlock is perfectly distinct; and I have great 
pleasure in restoring it to its place in the system. 


EccyLiomMpHALus Scoticus (M‘Coy). Pl. 1. L. fig. 15. 


Sp. Ch.—Discoid, flat, of one and a half gradually enlarging, widely separated, spiral whorls; back obtusely 
subearinate, rounded, lower side rounded, upper side with a flat space, bounded on each side by one obscure keel, 
the outer one most distinct ; surface crossed by rather distant sharp lines of growth, each pair with four or five 
much finer intermediate strize. Diameter one inch five lines, proportional diameter of last whorl #4, height %. 

This species is more regularly involute than the #. Bucklandi (Portk.), and has the principal keel on 
the upper side nearer to the back. There are three or four of the larger strive in the space of one line about 
the middle of the under side of last whorl. 

Position and Locality—Not uncommon in the schistose chazy limestone of Knockdollian Quarry, three 
miles from Ballintrae ; also in the calcareous schists of Mulock Quarry, Dalquorhan, near Girvan, Ayrshire. 

Explanation of Figures.—P\. 1. L. fig. 15, natural size, under surface from the limestone of Knockdollian 
Quarry ; fig. 15a, another specimen, upper surface; fig. 15 5, section of whorl. 


17th Family. NATICID. 


Shell globose, body-whorl very large ; spire usually very small, of few convex turns ; aperture large, ovate, 
indented by the preceding whorl; outer lip thin, widely rounded in front, closed by an ear-shaped subspiral 
operculum ; umbilicus usually large, and more or less closed by a thick callous pad: (animal large, foot very 
large, oblong; mantle very large, usually reflected on the shell behind, head with two depressed tentacles). 

Genera :—1, Natica; 2, Narica; 3, Naticella; 4 Naticopsis; 5, Sigaretus. 


Genus. NATICOPSIS (Coy). 


Gen. Char.—Shell strong, globose, elliptical; spire very small, of few convex whorls; surface smooth, or 
only marked by lines of growth, strongest at the sutures ; aperture large, broad-ovate, modified by the preceding 
whorl, broadly rounded in front; columella thickened, callous, flattened (as in Purpura) in the anterior half, 
entirely concealing a minute umbilicus only visible in the casts. 

This genus includes most of the Paleozoic so-called species of Ampullaria, Natica, and Nerita. The 
former genus is terrestrial and pulmoniferous, and is therefore excluded from comparison with a marine genus, 
which however agrees with it in general form, with the exception of the /lattened, callous, columella; this 
latter character also separates it from Natica, reminding us of Purpura, from which it is completely dis- 
tinguished by the want of the anterior respiratory notch; from Nerita it is distinguished by the want of the 
teeth on the columella. 
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NATICOPSIS ? GLAUCINOIDES (Sow. Sp.) Pl. 1. K. fig. 35. 
Ref. and Syn. = Natica glaucinoides Sow. Sil. Syst. t. 3. f. 14, (not of the Min. Con.) 


Sp. Ch.—Spheroidal, depressed, spire very small, of three turns; apical angle about 100°; whorls most 
convex in the middle; suture, channelled ; shell thick, crossed by numerous irregular, slightly oblique, rather dis- 
tant, thread-like ridges, and fine intermediate strize. Length about two and half lines, width the same. 

T have not seen the pillar-lip, so that there is some doubt of the genus, nor the “closed umbilicus” spoken 
of by Mr Sowerby. 

Position and Locality—Common in the reddish, calcareous, concretionary bed of Upper Ludlow rock, at 
Beckfoot, Kirkby Lonsdale, Westmoreland, and greenish tilestone of Benson Knot, Kendal, Westmoreland. 


19th Family. PYRAMIDELLID. 


Shell elongate, ovate, without periostraca ; surface smooth and polished; columella thickened, often with 
prominent plaits ; outer lip thin (animal hermaphrodite). 

The shells of this family differ from the Paludinide in their polished surface, without periostraca, and 
thickened columella. 

Genera :—1, Eulima ; 2, Chemnitzia ; 8, Odostomia; 4, Loxonema ; 5, Macrochilus ; 6, Pyramidella ; 7, Bo- 
nellia; 8, Nerinwa. 


Genus. LOXONEMA (Phill.) 


Gen. Char.—Shell narrow, very long; spire of very numerous convex whorls ; apex simply pointed ; body 
whorl small; aperture elongate, oblong, indented by the body whorl, much longer than wide, prolonged in front 
into a rounded lobe, not angulated behind; lips disunited behind, outer lip oblique, with a rounded backward 
sinus at base, convex in the middle; columella slightly thickened ; surface of whorls crossed by close, oblique, 
sigmoid, thread-like ridges. 

The anterior prolongation of the mouth and deeply sinuate lip, as well as the apex being simply in the line 
of the other turns, distinguish this Paleozoic genus from Chemmnitzia. 


LoXONEMA ELEGANS (M‘Coy). Pl. 1. K. fig. 34. 
Ref—Ild. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 48. 


Sp. Ch.—Spire very slender, elongate conic ; apical angle about 20°; of about six elongate, evenly convex 
volutions, crossed by thread-like strie arching forward at their ends, and with a broad backward wave in the 
middle (about three in the space of one line); sutures deep, simple ; sutural angle 100°. Length one inch 
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eleven lines, proportional length of last whorl ;, width jj. 
The greater length and slenderness of the whorls, and the broader and more shallow wave in the strie, 
separate it from the so-called Tvrebra sinuosa (Sow.) 
Position and Locality—In the Lower Ludlow of Green Quarry, Leintwardine, Shropshire. 


Explanation of Figure.—PI. 1. K. fig. 34, natural size. 


20th Family. PALUDINIDA. 


Shells elongate, turbinate, covered with periostraca; aperture entire, rounded, closed by a corneous or 
shelly operculum: (animal with two tentacles, eyes at their bases ; no respiratory tube; fresh water and marine). 

Genera :—Ist, Paludina; 2nd, Paludestrina; 8rd, Valvata; 4th, Melania; 5th, Melanopsis; 6th, Tur- 
ritella; 7th, Holopella; 8th, Scalaria; 9th, Rissoa; 10th, Rissoina; 11th, Alwania; 12th, Litorina ; 13th, 
Fossarus ; 14th, Lacuna; 15, Planazis. 
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Genus. HOLOPELLA (A/°Coy). 
Etym. édos, entire, ém, an aperture. 

Gen. Char.—Shell spiral, elongate, slender, of numerous gradually increasing whorls, generally crossed by 
slightly arched strie ; mouth circular, with the peritreme entire; base rounded, with or without a minute 
umbilicus. 

Those shells have hitherto been confounded with the recent genus Twrritella, from which they differ com- 
pletely in the entire peritreme and definite round margin to the mouth, thus approaching much nearer to 
Scalaria. From Chemmitzia they differ in the smaller size of the body whorl, and in neither it nor the mouth 
being produced anteally. 

HoOLOPELLA CANCELLATA (Sow. Sp.) 


Ref. = Turritella Id. Sil. Syst. t. 20. f. 18. 


Sp. Ch_—Acutely conic, whorls gently convex, with about five delicate, spiral threads, crossed by very fine 
close strize of growth. Width about three lines. 

Only one imperfect fragment has occurred to us of this species, which is however easily recognized by the 
spiral threads cancellating the transverse strize. 

Position and Locality —Upper Ludlow quartzites of Lambrig Fell, Kendal, Westmoreland. 


HOLOPELLA conica (Sow. Sp.) 
Ref. = Turritella conica Sow. Sil. Syst. t. 3. f. 7a and 8. 
Sp. Ch.—Ovate, pointed, apical angle 40°; whorls six, most convex below the middle, crossed by fine, 


slightly arched striz, strongest at the suture. Length three lines, proportional width =, length of last 
whorl =. 
Position and Locality —Rather rare in the tilestone of Storm Hill, Llandeilo, Caermarthenshire. 


HoLopELLA GRAcILIOR (/*Coy). Pl. 1. K. fig. 33. 
Ref—tld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 47. 


Sp. Ch.—Very slender, spiral angle 15°; whorls smooth (number unknown), slightly and evenly convex, 
suture deep, simple, sutural angle 95°; width at base five lines, length of last whorl three lines. 

This is distinguished from the H. obsoleta by its more slender spire (as indicated by the difference in their 
spiral angles, less convex whorls, &c.) 

Position and Locality —Schists of Dinas Bran, Llangollen, Denbighshire. 

Explanation of Figure—PI\. 1. K. fig. 33, natural size. 


HoLOPELLA GREGARIA (Sow. Sp.) 
Ref. = Turritella gregaria Sow. Sil. Syst. t. 3. f. 1 f. 

Sp. Ch.—Acutely conic, apical angle 25°; spire of about six whorls (four usually preserved), each ob- 
securely angulated in the middle; shell thick, surface with sharp, rather distant transverse scaly lines of 
growth. Length five lines, proportional width =>, length of last whorl ;;. 

This has much the shape of the Murchisonia torquata (M°Coy), but has neither the band nor the collar 
to the sutures; its smaller size, more rapidly tapering form, and subangulated whorls, separate even casts 
easily from the H. obsoleta (Sow. sp.) It usually occurs as smooth casts, the scaly line of growth adhering 
to the matrix. 

Position and Locality—Common in the Upper Ludlow limestone of Beckfoot, Kirkby Lonsdale, West- 
moreland; in the tilestone (Upper Ludlow) of Horeb Chapel, Llandovery, S. Wales; sandy schists of Plas 
Madoe, N. of Llanrwst; Upper Ludlow rock of Underbarrow, Kendal, Westmoreland. 


304 BRITISH PALAZOZOIC FOSSILS. [GASTEROPODA. 


HoLoPELLA INTERMEDIA (M/°Coy). PI. 1. L. fig. 16. 
Ref.—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 47. 


Sp. Ch.—I provisionally give this name to a species agreeing exactly, so far as I can see, with the 
H. obsoleta (Sow. sp.), but having an apical angle of 30°, being thus exactly intermediate between it and the 
H. conica (Sow. sp.), striking the eye as manifestly shorter than the former, and more slender than the latter. 
Length about seven lines, proportional width 5, length of last whorl =. 

Position and Locality—Not uncommon in the state of casts in the Upper Ludlow of High Thorns, 
Underbarrow, Kendal, Westmoreland. 

Explanation of Figure.—P\. 1. L. fig. 16, natural size. 


HoLoPELLA MONILE (M°Coy). PI. 1. K. fig. 32. 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 48. 

Sp. Ch.—Very slender, apical angle about 10°; spire of about nine whorls (six preserved); each turn a 
little wider than long, exceedingly convex; sutures deep, simple. Length three and half lines, proportional 
width +, length of last turn ;;;. 

The small size, extremely slender form, and very convex whorls, render it impossible to confound this 
with any other species. 

Position and Locality.—Rare in Bala schists, Selattyn Road, S. of Llangollen, N. Wales. 

Explanation of Figures.—P1. 1. K. fig. 32, natural size ; fig. 32 a, magnified. 


HoLoPELLA OBSOLETA (Sow. Sp.) 
Ref. = Turritella Id. Sow. Sil. Syst. t. 3. f. 7a. 
Sp. Ch.—Elongate, spiral angle about 20°; whorls eight or nine (only five or six usually preserved), 
gently convex; sutures simple, deep; sutural angle 93°; surface crossed by very fine, slightly sigmoid strie. 
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Length one inch two lines, proportional width at base ;%,, length of last whorl =, length of the penultimate =. 
Usually found in the state of casts, and may be distinguished from the casts of the M/urchisonia tor- 
quata (M°Coy), abounding in the same beds, by its more elongate form (smaller apical angle), less convex 
whorls, and the sharp simple sutural line. The last whorl near the mouth sometimes obscurely angulated. 
Position and Locality_Common in the Upper Ludlow micaceous quartzite of Horeb Chapel, Llandovery, 
S. Wales; ditto (tilestone), Benson Knot, Kendal, Westmoreland. 


TIOLOPELLA TENUICINCTA (M*Coy). Pl. 1. L. fig. 17. 
Ref—ld. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. p. 408. 


Sp. Ch.—Very elongate, spiral angle 20°, whorls probably eight or nine, but only five or six usually pre- 
served, gently convex; sutures simple, deep; sutural angle 80°; surface girt with close, fine, sharp, subequal, 
spiral strize (about thirty-five in the space of one line on the basal whorls), crossed by a few obsolete, sig- 
moidally arched lines of growth. Length about eight lines, proportional width at base ,\,, length of last whorl 
=, length of penultimate whorl =. 

I imagine this may be the Scotch fossil referred by Mr Salter (Quart. Geol Journ. for Aug. 1851) to the 
Upper Ludlow Twrritella (Holopella) obsoleta of Sowerby, as it has very much the same size and shape, and the 
distinctive spiral lineation requires a good cross-light and some care to detect*, but with these, and a lens of low 
power, it may be always seen, even in the sandstone casts, and the species thus easily distinguished from that of 
the newer rocks. The sutures are also more oblique than in the H. obsoleta. The slight inequality of size of the 
strize seems in part subalternate, and in part irregular. 


* Since the above was in type Mr Salter shewed me the specimen alluded to by him, at the Jermyn Street Museum, 
and we found the striation in question, confirming the above surmise. 
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Position and Locality—Common in the Bala sandstone of Mulock Quarry, Dalquorhan, Ayrshire. 
Explanation of Figures.—P|. 1. L. fig. 17, natural size ; fig. 17a, part of one of the whorls of ditto mag- 
nified to shew the striation. 


Genus. LITORINA (Fer.) 


Gen. Char.—Shell thick, striated, ovate; spire short, pointed, rarely exceeding the body whorl in length ; 
mouth oblique, longitudinally ovate, broadly rounded in front, slightly contracted retrally, indented by the 
preceding whorl ; outer lip thin, inner lip thickened and slightly flattened towards the front, frequently deficient 
in the middle; base rounded, imperforate; operculum corneous, of few spiral turns, summit lateral: (animal 
resembling Scalaria, and wanting the filaments at the foot, of Turbo and Trochus). 

Differs from T'wrbo in less size, not being perlaceous, the corneous operculum, We. and from Phasianella by 
the surface not being polished ; known from Trochus by the tumid base and the mouth being longer than wide ; 
and from Monodonta and its subgenera by there being no teeth on the pillar. All the species are phytivorous, 
feeding on the fuci on rocky coasts, only at, or a little below, low-water mark, in every quarter of the earth at 
the present day, but most abundant in cold regions. They seem to occur in every geological stage, gradually 
increasing in number from the Cambrian to recent period. 

The genus Holopea of Hall is proposed for the Silurian species, but, with every disposition to adopt the 
genus, I do not think it can advantageously be employed till some difference of structure can be detected 
whereby to distinguish the species from the others. 


LiroRINA CORALLIL (Sow. Sp.) 
Ref. = Turbo corallii: Sow. Sil. Syst. t. 5 f. 27. 


Sp. Ch.—Ovate, pointed ; apical angle 65°; spire of five slightly-flattened whorls, marked with fine close 
spiral strize (about seven or eight to each of the latter whorls), two larger than the rest (like a band) on the 
circumference of the body whorl, and close to the suture of the spiral whorls; near the apex only one of the 
spiral threads at the upper suture and two near the lower suture are visible; base flattened, imperforate, with 
close spiral striz, mouth broad ovate, little longer than wide. Length five lines, proportional width *, length 
of body whorl =. 

Mr Sowerby’s figure is rather more pointed, and has the whorls rather more convex than the examples 
I have seen, and the band-like strength of one pair of striz is not noticed. The fine spiral threads are 
crossed by very minute straight lines of growth. Usually found covered by the spheroidal growths of the little 
coral Stenopora fibrosa, shewing that it dwelt, like recent Litorine, in shallow water. 

Position and Locality.—Not uncommon in the Upper Ludlow sandstone of Benson Knot, Kendal, West- 
moreland, 


Lirorina octavia (d’Orb. Sp.) 


Ref. = Turbo carinatus Sow. Sil. Syst. t. 5. f. 28 (not of Min. Con. t. 240, nor Born.) = Turbo octavia 
d@Orb. Prod. Pal. p. 30. 


Sp. Ch.—Ovate, pointed, apical angle 65°, of four very convex whorls; about three equidistant, delicate, 
thread-like, spiral ridges, on each whorl of the spire, to which three or four closer ones are superadded on the 
base of the body whorl, which is convex and imperforate ; whorls crossed by fine, close, slightly oblique lines of 
growth. Length seven lines, proportional width 4, length of body whorl &. 

In Mr Sowerby’s figure above referred to the transverse strice of growth are much too coarse and wide 
apart. Commonly found buried in investing growths of Stenopora fibrosa. 

Position and Locality—Not common in the Upper Ludlow quartzite of High Thorns, Underbarrow, Ken- 
dal, Westmoreland ; Upper Ludlow rock of Woolhope ; Upper Ludlow of Burton and Brockton, near Wenlock. 


[rasc. 11.] Rr 
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LIvoRINA UNDIFERA (JM‘Coy). PI.1. K. fig. 46 and 46 a. 
Ref—td. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 48. 


Sp. Ch.—Turretted, broad, ovate; spire pointed, about three-fourths the length of the body whorl; apical 
angle about 80°; sutures channelled, having a little below them a thick spiral ridge undulated by about eight 
vertical depressions, which cross the whorls of the spire and upper part of the body whorl; below this ridge is 
a wider concave space, bounded by a second thick undulating ridge, forming the most prominent part of the 
whorls: beneath this second ridge, on the body whorl, are about ten very delicate, subequal, spiral threads, dis- 
tinctly separated by concave spaces, about two of which only are visible on the turns of the spire ; entire surface 
crossed by very close, minute, direct lines of growth. Length three lines, proportional length of body whorl {;, 
width slightly more than the length of the body whorl. 

This resembles some of the small oolitic Plewrotomarie, but there is clearly no sinus in the lip, as indicated 
by the direct lines of growth; and the shell is no doubt congeneric with the Z. carinata, from the young of 
which the undulations, &c. distinguish it. 

Position and Locality —In the Aymestry limestone of Mortimer’s Cross, Aymestry, Herefordshire. 

Explanation of Figures.—Pl. 1. K. fig. 46, natural size; fig. 46a, magnified (the undulation of the upper 
keel of the body whorl not sufficiently marked). 


5th Class). CEPHALOPODA (Cuvier). 


Turse are the largest and most highly organised of all the mollusca: they are all carnivorous, and extremely 
voracious, gregarious, nocturnal, marine animals; and instead of being confined, like most Gasteropoda, to 
creeping on the ground, they have various powerful means of locomotion, and many of them live habitually 
in the open sea far from land, which they only approach yearly. The name expresses the most remarkable 
character, of the feet, tentacles, or arms, for creeping and prehension, surrounding the head, which is a 
eranial cartilage enclosing the great cephalic ganglia or brains, and furnished with powerful horny or testa- 
ceous mandibles, the longest below, otherwise like those of a parrot in shape (Zhyncholites), working vertically 
(the jaws of gasterpods, insects, &c., act horizontally), for tearing their prey, and a large fleshy tongue, supplied 
with nerves for taste. The head also bears a pair of very large, highly developed eyes, equalling those of 
fishes in perfection and with a similar fibrous crystalline lens, generally moving freely in an orbital cavity, and 
supplied with nerves, from a special ganglion not existing in any lower mollusca ; there are also more or less 
developed external ears. The body is an oblong, thick, muscular sack, closed posteriorly and open anteriorly, 
varying from spherical to cylindrical, or depressed, and perfectly symmetrical: the head and body are attached 
to each other by ligaments of great strength in the littoral cuttlefishes, but slender in the deep-sea species, in 
which there is a temporary contrivance, called the “‘ apparatus of resistance,” for increasing at any moment the 
strength of the attachment, and affording in its variations a good character for classification. The respiration 
is by gills contained in a large internal cavity, to which the water has access by a valvular opening on each 
side, external to the base of the funnel, and whence it is ejected, by the contraction of the mantle, in jets, 
through a peculiar ventral tube, named the “funnel,” with sufficient force to drive the animal rapidly back- 
wards, forming the chief means of locomotion. Some of the Cephalopoda have external shells, others are 
naked and contain an internal so-called “bone,” giving support to the body, like the bones of the vertebrata, 
but loosely placed in the back of the mantle, without muscular attachment of any sort to the animal. Sexes 
always distinct, and in different individuals. The mouth is followed by a wide crop, opening into a fleshy 
stomach or gizzard, from which extends an intestine, terminating in the base of the funnel or locomotive tube. 

The class is divided into two orders:—1, Tetrabranchiata ; 2, Acetabulifera. 
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ist Ord. Trrraprancniara (Owen). 
= Tentaculifera (dOrb.) 


Body without fins, always contained in an external shell, to which it is fixed by two large lateral muscles, 
and a narrow horny cincture to the abdominal part of the mantle. The septa are pierced by a siphuncle con- 
taining a tubular prolongation of the mantle; anterior edge of the mantle thickened and divided into several 
lobes, one semicircular dorsal fold resting against the inrolled spire, one triangular hood-shaped flap covering 
the back or top of the head, and a large number (seventeen to nineteen on each side in Nautilus) of lobes, 
bearing numerous, short, transversely crenulated, slender tentacles ; the eyes large, but projecting on peduncles, 
as in the Gasteropoda, and with a short tentacle before and one behind each, analogous to the four tentacles of 
some Grasteropods in position and origin of the nerves ; there are also four labial processes with a large number 
of labial tentacles, like those of the mantle; cranial cartilage confined to the under side of the head, having a 
groove on the upper surface to support the annular brain, and giving off processes of attachment to the muscles 
of the funnel, and the lateral adhering muscles. Funnel slit along the ventral aspect, strongly contractile, with 
a valve at the opening. The nervous collar is stirrup-shaped, the supra-cesophageal portion very thick and 
simple, enlarging at the ends, and giving off twigs to the eyes, and lower tentacles of the eyes, and muscles 
of the mouth; the inferior portion double, the anterior inferior semi-ring giving twigs to the tentacles; the 
posterior one giving off flattened twigs to the muscles of the shell, a set of slender twigs to the stomach, 
and two long respiratory branches each with a ganglion at the base of the gills, which twigs go to the 
heart, &c.; the posterior semi-ring is therefore the analogue of the pedial and branchial ganglia in the 
lower mollusca. The dorsum of the tongue is armed with a horny coat, covered with recurved hooks; the 
cesophagus, after passing through the neural collar, dilates into a large crop, which contracts to a slender 
tube before entering an oval gizzard, from which the intestine extends, with first an abrupt backward and 
then forward bend, to terminate in the branchial cavity, at the base of the funnel; near its origin is a round 
laminated biliary appendage or pancreas, receiving the bile from the ducts of the lobulated quinquepartite 
liver, which is large, extending from the crop to the gizzard; no ink-gland. The pericardium contains the 
dilated end of a vena cava, taking the venous blood from the head, mouth, tentacles, and funnel, &c., and 
sending it to the two pairs of gills, by four branches, to which are clustered a number of (?) renal glands ; 
each vein at the base of the gill having a valve to prevent the return of the blood; beyond this valve the yessel 
becomes the branchial artery, ramifies through the gill, ending in a branchial vein for each gill, taking the 
aerated blood to the four corners of a transversely oblong systemic ventricle, which gives off an anterior and 
a posterior aorta—the former small, supplying the nidamental gland, and extending backwards through the 
siphon ; the latter large, with a muscular bulb at its origin supplying the body. The females have an ovary 
on the right side of the gizzard, the oviduct running beside the intestine, and terminating near the anus. 
In advance of the termination of the oviduct is a pair of (?) nidamental glands (as in the Pectinibran- 
chiate Gasteropods), for adding the shell and connecting substance to the eggs. 

The formation of each septum begins at the circumference and extends to the siphuncle, which it extends 
over backwards ; the penultimate chamber is smaller in the adult than the preceding ones. The shell of the 
embryo Nautilus is simple and unchambered. 

The apparent absence of an ink-bag induces Prof. Owen to class the Ammonitide with the Nautilide. 

The order contains three families :—1st, Bellerophontide ; 2nd, Nautilide ; 8rd, Ammonitide. 


Ist Family. BELLEROPHONTID& (d/°Coy). 


Shell thick, spirally inrolled, monothalamous ; a defined siphonal band on the circumference (as in Argo- 
nauta) ; usually a distinct inner lip overspreading part of the inrolled spire, deposited by a dorsal flap of the 
mantle (as in Nautilus). 

RR2 
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There can be no doubt that the characteristic band, and its accompanying sinus at the edge of the aper- 
ture, lodged the funnel of the cuttlefish (as in Argonauta); but I think the great thickness of the calcareous 
shell, and beyond all the testaceous deposit (or inner lip) formed on the inrolled part of the spire, like the black 
mark on the recent Nautilus, formed as in them by a reflected lobe of the back of the mantle, indicate that the 
shell was really attached to the animal, and therefore more like Nautilus than Argonauta. We have many 
examples of the embryonic appearance of the recent types being the permanent characteristic of the ancient 
fossil analogues ; and as the extremely young Vauwtilus is monothalamous, we only recognise an old law in placing 
Bellerophon in a new group; and as Prof. Owen and M. Valenciennes have demonstrated how little superior 
Nautilus is to the Pectinibranchiate Gasteropods in several points of anatomy, we would by this new position of 
Bellerophon dyvaw the connexion closer. The absence of chambers would confine these heavy shells constantly 
to the bottom like the Gasteropods, or like the occasional habit of Nautilus. 


Genus. BELLEROPHON (Moni/.) emend. by Defrance. 
Syn.— > (Bucania Hall. + Euphemus M°Coy). 


Gen. Char.—Shell thick, symmetrical, involute, globose, or discoidally coiled with the whorls exposed ; a 
sinus in the middle of the outer lip, from which a band extends backwards along the outer surface of the 
volutions ; inner lip thickened, expanded on the inrolled spire. 

The subgenus Bucania of Hall was proposed for the species with a wide umbilicus, but it seems im- 
possible to draw the line between these and the species with very small umbilicus or none. The subgenus 
Euphemus (M°Coy) was proposed (Carb. Foss. Irel.) in 1844 for the species supposed to want the band, and 
also supposed to have thinner shells than the others ; since then the group has been recognised and separately 
named by M. Barrande, and still more recently M. d’Orbigny has (in his Prodrome) also independently 
recognised the group, but confines to it Conrad’s name, Cyrfolites; but as I have recently ascertained that 
some of the types of this group (e.g. B. bilobatus, Ge.) have really got bands, when the external shell can be 
examined, and that in other, spirally sulcated, species, the band is merely obscured by the sculpturing, I think, 
contrary to my former opinion, and that of the above distinguished authorities, that the subgenus should again 
be merged into Bellerophon. As 1 have before remarked, the thickness and weight of the calcareous shells seems 
to me a decisive argument against the possibility of the Bellerophon belonging either to the Pteropoda or 
Heteropoda, when we consider the habits and the functions of the shell in these groups; the symmetry and 
completeness of their involution seems to me to separate them from any of the Gasteropodous genera to which 
they have been allied ; and on the whole there would be less objection to Professor Owen’s suggestion of placing 
them in the Octopodous group of Dibranchiate Cephalopods, close to Argonauta, than any other proposed 
arrangement, were it not for the distinct and often greatly thickened inner lip covering the part of the spire 
entering the aperture. No trace of this lip ever occurs in the Argonauts, which differ thus from all other involute 
shells, as well as in the mode of formation of their shell, which renders the occurrence of an inner lip impossible. 
As it is therefore clear that the shell of Bellerophon was secreted by the mantle, after the manner of Nautilus, 
1 have preferred viewing it as a monothalamous Nautilus, agreeing with embryo Nautili in this respect, and 
rendering more perfect the passage from the Tetrabranchiata to the Gasteropoda. 


BELLEROPHON BILOBATUS (So7.) 
Ref. and Syn.—Sil. Syst. t. 19. f. 13 =(B. elongatus + B. gibbus Port.) Geol. Rep. t. 29. f. 2 to 5. 


Sp. Ch.—Globose, involute ; sides and periphery very slightly flattened; mouth large, widely bilobed by a 
deep sinus, from which a wide flat band with arched strive extends (leaving no trace on the interior) ; umbilicus 
very small in the casts, closed in the perfect shell; surface marked with coarse, round, slightly irregular and 
flexuous close strize (seventeen or eighteen in one line), strongly arched from the umbilicus to the band, faintly 
decussated under the lens by very minute spiral strize, strongest at the umbilicus and sides of the band; casts 


90 


smooth ; diameter one inch two lines; proportional width of mouth %, depth of sinus 3. 


CEepHALopopA. | LOWER PALAZOZOIC MOLLUSCA. 309 


The depth of the sinus in the outer lip gives a remarkable, deeply-bilobed, form to the mouth. The figures 
of Sowerby and Portlock represent the ordinary appearance of the smooth internal casts, which shew no trace 
of the band or strix of the true surface, which I have however detected in fragments on numerous limestone 
specimens, and which may often be traced with a good lens and strong light on specimens preserved in shales, 
I think it possible B. cancellatus of Hall may be the same species; specimens are usually more compressed 
from pressure than the above description indicates. 

Position and Locality—Common in the black Bala limestone of Teirw, S. of Llangollen, N. Wales; 
Wenlock shale of Cheney Longville, Shropshire; caleareous Caradoc sandstone of Horderly W.; black Bala 
shale of Dinas Mowddwy, Merionethshire; Bala schists of Yspatty Evan, N. Wales; Bala limestone of 
Dolydd Ceiriog Waterfall, E. of the Berwyn Mountains; Upper Bala calcareous schists, S. of Cwmlanerch, 
Bettws, Caernarvonshire ; calcareous Bala schists of Llanwddyn, EH. of Berwyn Mountains. 


BELLEROPHON CARINATUS (S07.) 
Ref. and Syn.—Sil. Syst. t. 3. f. 1d. and 4+ B. acutus Id. id. t. 19. f. 14. 


Sp. Ch.—Lenticular, compressed, greatest thickness at edge of umbilicus, which is very small, but displays 
in the cast the edges of the two or three inner whorls; circumference acutely angulated; (? surface apparently 
with delicate transverse striz) ; mouth triangular, its greatest width about one-third less than the length of its 
side; diameter six and half lines; in proportion to the diameter the width is =, length of mouth =, diameter of 
umbilicus 4. 

As I perceive in several specimens that a slight amount of pressure produces the supposed difference 
between the B. carinatus and the B. acutus (Sow.), 1 am compelled to unite them, which I do with no doubt of 
their identity. 

Position and Locality —Common in the yellowish tilestone of Storm Hill, Llandeilo; calcareous Upper 
Bala schists of Dolydd Ceiriog Waterfall, S. E. of Moel Ferna, E. of the Berwyn Mountains. 


BELLEROPHON DILATATUS (Sow.) 
Ref —Sil. Syst. t. 12. f. 23. 


Sp. Ch—Shell very thin, in the young state spirally inrolled, of three or four gradually increasing whorls, 
the section of each twice as wide as long, obscurely angulated in the middle, and obtusely rounded at the sides ; 
keel narrow, flattened, only slightly projecting, nearly smooth ; surface marked with coarse, unequal, obtuse, 
close, spiral ridges, increasing in width towards the mouth (about four in one line, at the width of one inch, ten 
in the same space at the diameter of two lines) ; umbilicus wide, exposing the whorls, with rounded margins ; in 
the adult state (from a diameter of about one inch) the mouth suddenly expands into a nearly circular, horizontal. 
slightly reflected lip, averaging two inches nine lines long, and two inches six lines wide. 

Sowerby’s figure, above quoted, shews the usual appearance of this beautiful species, the radiated 
expansion being the cast (as he suggests) of the outside of the extremely thin shell. The striz or spiral ridges 
reach a diameter of about two-thirds of a line, and disappear before reaching the edge; they are crossed by 
very fine, oblique, undulating lines of growth, and the keel often becomes obscure in the old state; his figure 
does not shew the striation of the penultimate whorls, which is, however, shewn in Col. Portlock’s litho- 
graph, as well as the nearly smooth appearance of the interior of the mouth. 

Position and Locality.—_Not uncommon in the fine Bala sandstone of Mulock Quarry, Dalquorhan, 
near Girvan, Ayrshire. 


BELLEROPHON EXPANSUS (Sov.) 


Ref. and Syn. = B. expansus Sow. Sil. Syst. t. 5. f. 32 + B. globatus Id. id. t. 8. f. 15. 


Sp. Ch.—(Described from internal casts) Young (B. globatus): length five lines; in proportion to length, 


width of mouth >, length of mouth *, width of umbilicus =, globose, sides often marked with a few transverse 
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wide furrows (traces of thickening of lip); sometimes obscure traces of coarse obsolete spiral furrows; from 
this size the mouth rapidly expands. Adult (B. expansus): (small specimen) length six lines; in proportion to 
length, length of mouth 5, width of mouth double its length; spire small, globose, inrolled ; umbilicus small ; 
mouth large, transversely elliptical, bilobed by a wide V-shaped sinus; surface with obscure, lateral wrinkles, 
arching from the umbilicus towards the middle of the outer surface parallel with the double lobe of the outer 
lip. 

In old specimens one inch long there is a long narrow slit about nine lines in length and less than half a 
line wide, continued from the apex of the V-shaped sinus of the outer lip, which retains the form of the above 
description. There can, I think, be not the slightest doubt of the propriety of uniting the Bellerophon globatus 
and the B. expansus of Sowerby ; the excellent figure of the former given in the Silurian System, corresponding 
exactly with specimens before me, shews traces on the side, of the concentric wrinkles; it is the largest size 
before the rapid expansion of the mouth begins; the rather small figure of the latter species (equally good) 
shews the greater number of the lateral wrinkles developed and the form of the perfect mouth; and between 
these I have traced all the gradations. The surface is unknown, but several of the casts shew a spiral sulcation 
similar on a small scale to that of the B. dilatatus. 

Position and Locality—Common in the Upper Ludlow rock of Underbarrow, and Benson Knot, Kendal, 
Westmoreland ; tilestone of, Horeb Chapel, Llandovery, S. Wales; Upper Bala schists of  Dolydd Ceiriog 
Waterfall, E. of the Berwyn Mountains ; Upper Ludlow rock, near Ludlow, Shropshire. 


BELLEROPHON Murcuisontr (d’O70.) 
Ref. and Syn.=B. striatus (Sow. not of Bronn) Sil. Syst. t. 3. f. 12¢. 


Sp. Ch.—Inyolute, subcompressed, of about one and half very rapidly enlarging, completely exposed 
whorls ; section of whorls obtusely cordate, the width slightly exceeding the length; sides tumid, very convex ; 
circumference with an obtusely-defined, broad, prominent, flattened keel; umbilicus small; surface with fine, 
sharp strive, transverse on the sides and keel; average diameter five lines; in proportion to diameter, length of 
mouth =, width of umbilicus 4%. 

The greater width and tumidity of the sides, fewer and more rapidly expanding whorls, and consequently 
greater size of the last volution, and wide obtusely-flattened keel, separate this species from the B. cari- 
natus (Sow.) 

Position and Locality.—In the tilestone of Horeb Chapel, Llandovery, S. Wales. 


BELLEROPHON ORNATUS (Conrad Sp.) 
Syn. and Ref. = Cyrtolites ornatus Id. Geol. Rep.; Hall, Pal. New York, t. 84. f. 1. 


Sp. Ch.—(Spire exposed, of two and half or three volutions, Hall) ; whorls with a strong rounded keel ; 
section subrhombic; sides marked with thick, prominent plaits, extending from the edge of the umbilicus 
nearly to the base of the keel, with a slight backward curvature; the intervening spaces are wide and concave, 
(a fragment of last whorl, with a diameter of four lines, is three lines wide, and the summits of the lateral plaits 
are one line apart). 

The portions preserved of this species agree with the American specimens figured by Hall, in which the 
diameter of the perfect shell is nine lines, and the proportional diameter of the mouth 5. Under a strong lens 
our specimens shew some traces of the minute net-like striation of the surface. 

Position and Locality—Not uncommon in the dark Bala limestone of Teirw river, S. of Llangollen, 
N. Wales. 
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BELLEROPHON sUBDECUSSATUS (J/’Coy). PI. 1. L. fig. 25. 
Ref—Id. M°Coy, Ann, Nat. Hist. 2nd Series, Vol. VII. p. 47. 


Sp. Ch.—Globose, of one and half or two very rapidly enlarging whorls, subcompressed towards the very 
obtusely angular, or rounded circumference; sides gibbous; umbilicus small, deep, partially exposing the 
whorls; surface with strong, transverse ridges, circling backward from the umbilicus to the undefined band, 
forming a wide V-shaped sinus, (about four or five of these transverse ridges in the space of one line near 
the mouth); they are crossed by much finer spiral strize, about the same distance apart, from one to three 
of which are usually stronger than the rest near the band; diameter four and half lines; in proportion to 
diameter, width =, length of mouth {{;, diameter of umbilicus =}; casts with the periphery flattened, and 
a very wide umbilicus exposing almost entirely the two and half or three whorls. 

This species is extremely like the carboniferous B. decussatus (Flem.), but has the transverse ridges much 
stronger than the spiral ones. 

Position and Locality—Rare in the schists of Llanrwst; and fine Bala sandstone, Mulock Quarry, 
Dalquorhan, near Girvan, Ayrshire; not very uncommon in the Upper Bala rock of Alt yr Anker, Meifod, 
Montgomeryshire. 

Explanation of Figures.—P1. 1. L. fig. 25, natural size, from Mulock ; fig. 25a, keel and portion of 
surface magnified, from Llanrwst. 


BELLEROPHON TRILOBATUS (Sov.) 
Ref:—Sil. Syst. t. 3. f. 6. 


Sp. Ch.—Globose, umbilicus small, deep; whorls trilobed by two deep spiral furrows, the lateral lobes 
half the width of the mesial one ; very convex, mesial lobe most prominent, slightly flattened ; width (of small 
specimens) three lines, length the same; proportional width of umbilicus =, as compared with the diameter 
of the shell. 

All the specimens I have examined were internal casts in sandstone; some shew apparently traces of 
sharp transverse lines of growth. The Devonian fossil quoted as this species in the works of British geologists 
is the totally distinct species B. bisulcatus (which see, in the Section on Devonian mollusca), 


Position and Locality——In tilestone of Storm Hill, Llandeilo, Caermarthenshire. 


BELLEROPHON WENLOCKENSIS (Sov.) 
Ref —Sil. Syst. t. 13. f. 21. 


Sp. Ch.—Globose, periphery and sides obtusely rounded; umbilicus very small, mouth transversely lunate, 
rounded at the sides, forming a deep, obtuse, V-shaped sinus in the middle, the sides of which meet at an 
angle of 105°, which is also the angle at which the coarse, very irregular, close, subimbricating ridges of the 
surface meet the keel; keel about half a line wide, strongly defined, prominent (traces in parts of very minute 
spiral strize roughening the transversely arched ones). Width at mouth two and half inches, proportional 
diameter =, diameter of mouth 4, diameter of umbilicus =. 

Position and Locality.—Rare in the Wenlock limestone of Woolhope. 


2nd Family. NAUTILIDA. 


Shell strong, external, straight or inrolled; divided by numerous septa, with entire or simply lobed or 
angulated edges; last chamber much the largest; siphon large, varying in position from the centre to the 
outer or inner margin, usually subcentral. 

The siphon of the recent Mautilus dissected by Owen and Valenciennes was inextensible and friable, 
and coated with a thin calcareous layer—in several fossil genera it is a thick continuous calcareous tube, 
rendering Dr Buckland’s theory of its hydrostatic action untenable in both cases. 
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The family contains the following genera and subgenera: 1, Nautilus; 2, Cyrtoceras; 3, Aturia; 
4, Aganides ; 5, Clymenia; 6, Subclymenia ; 7, Orthoceras ; (8, Cycloceras ; 9, Poterioceras ; 10, Loxoceras.) 


Genus. CYRTOCERAS (Gold.) 


Gen. Char.—Shell conic, gently arched ; siphon at the outer edge or nearly so; septa simple. 
The similarly-shaped species with subcentral siphon form the genus Aploceras (D’Orb.) 


CYRTOCERAS MULTICAMERATUM (f/all). 
Ref.—Pal. New York, t. 42. f. 4. 


Sp. Ch.—Length of specimen nearly two inches, gently arched to within half an inch of the apex, which 
is abruptly curved to less than half a circle; antero-posterior diameter at mouth about six and half lines, 
moderately compressed laterally ; section broad, oval; siphon obscure, but apparently near the external narrow 
end of the oval septa; septa very numerous, five in the space of two lines, at two to three lines in diameter 
at about four lines from the apex. 

This species is remarkable for the great approximation of the slightly convex septa, which agree exactly 
in proportional distance, by measurement, with Hall’s figure. 

The American locality is ‘‘ Lower Shaly beds of the Trenton limestone at Middleville.” 

Position and Locality —In the shaly beds of the concretionary Lower Bala limestone at Knockdollian 
mountain, three miles from Ballintrae, Ayrshire. 


Genus. ORTHOCERAS (Breyn.) restricted. 


Syn. = (Molossus + Achelois Montf.) > (Huronia + Ormoceras Stokes = Actinoceras Bronn.) 


Gen. Char.—Shell conical, straight or nearly so, having the greater part of the posterior end traversed 
hy convex, transverse septa, with simple edges, at right angles to the long axis of the shell; siphon cal- 
careous, central or slightly eccentric, cylindrical or dilated between the chambers; external surface even. 

In my Synopsis of the Carboniferous Fossils of Ireland (p. 6) I have proposed to restrict the term Orthoceras 
to such of the above as had perfectly central simple siphons, I now find however that it is absolutely necessary 
to include also the species which have it more or less eccentric, but agreeing in other respects; I also find 
that the gradation is so insensible from the species with narrow, simple, siphons to those in which it is 
more or less dilated between the chambers (forming the genus Actinoceras of Bronn and Stokes), or those 
in which the dilatations correspond with the septa and the constriction with the intervening spaces (forming 
the genera Huronia and Ormoceras of Stokes), that it is impossible even to separate them as subgenera. 
The genus Melia or Thoracoceras of Fischer is founded (Bulletin de la Soc. des Nat. de Moscou, Vol. 
XVII. p. 755) on Orthoceratites with lateral siphons, but dissimilar generic characters in other respects ; 
his notion that the septa do not entirely surround the siphon not being applicable to the bulk of his species, 
and especially the 7. vestitum, the type of his genus has a small only submarginal siphon, agreeing in other 
respects with Orthoceras, and although the group is adopted by M. d@Orbigny in his “ Prodrome” for some 
species having the latter character, yet they are very dissimilar among themselves, and are not analogous 
to the greater number of Fischer’s species ; it does not seem to me possible consequently to recognise the genus. 
Restricting therefore Orthoceras to plain species with central or slightly eccentric siphons, and the septa at right 
angles to the general axis, we get a second very good subgenus or genus, which in the before-mentioned work 
I have published under the name of Lozxoceras (M°Coy), in which the general form is the same, but the septa 
are oblique to the long axis, and have a deep wave in their edges on each side, and the siphon is either 
marginal or submarginal, varying however as in Orthoceras in thickness or inflation between the septa. 

The name Lndoceras is provisionally applied by Hall to such Orthoceratites as have young septate tubes 
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developed within the siphon. Cameroceras (Conrad) is according to Hall an Orthoceras, inclosing a young shell 
which was mistaken for a lateral siphon. 


ORTHOCERAS ANGULATUM ( Wahi.) 
Ref. and Syn.—His. Leth. Suec. t. 10. f. 1 = Orthoceras virgatum Sow. Sil. Syst. t. 9. f. 4. 


Sp. Ch.—Conical, about six inches long, tapering at the rate of two and half lines in one inch, from a 
diameter of nine lines, at which size the surface has about twenty-eight narrow, prominent, longitudinal ridges, 
separated by wide concave spaces, faintly and minutely striated transversely, (strize twenty-eight in one line), 
and varying from two-thirds to one and quarter lines in width; section broad-oval ; siphon eccentric towards 
the upper end; septa scarcely oblique, about one and half lines apart. 

The transverse strie are six to seven times more in a given space than in the O. calamitewm (Miinst.), 
which induces me to leave in this species as a provisional variety (8), a fragment from the black shale of Builth 
Bridge, and another from the shale of Llangynyw, in which obscure indications of transverse annuli appear 
at the distance of those in that species, but which may be produced by the resistance of the edges of the 
septa to the crushing. 

Position and Locality—Common in the Upper Ludlow rock of Brigsteer, and Underbarrow, Kendal, 
Westmoreland; Lower Ludlow mudstone, Garden Quarry, Aymestry, Herefordshire ; mudstone (Wenlock 
shale) of Llangynyw Rectory, near Welchpool, Montgomeryshire ; black Upper Bala shale of Builth Bridge. 


ORTHOCERAS BACULIFORME (Salt.) Pl. 1. L. fig. 27. 
ef.—Salter, in Appendix. 


Sp. Ch.—Very elongate, conic, tapering at the rate of two-thirds of a line in one inch; section oval ; 
siphon moderate, subcentral ; septa gently convex, direct, with a slight backward wave on each side; a dozen 
septa at a diameter of six to seven lines, uniformly two lines apart. 

A specimen four inches long, of which two inches three lines is unchambered, seems only to taper one and 
half lines, the commencement of the chambered portion being slightly narrowed and very slightly expanding 
towards the mouth; the surface cannot be seen, the only preserved portion being covered by a parasitic coral. 

Position and Locality —Rare in the Upper Ludlow rock of Brigsteer, Kendal, Westmoreland. 

Explanation of Figures—P| 1. L. fig. 27, natural size of fragment; 27a, end view, shewing form of 


section and position of siphon. 


OrTHOCERAS Bricuti (Sow.) 
Ref.—Sil. Syst. t. 12. f. 21. 

Sp. Ch.—Tapering at the rate of two lines in one inch, from a diameter of one inch six lines; siphon very 
large, cylindrical, subcentral, having at the above diameter of the tube a diameter of four lines, and marked by 
slightly oblique constrictions, about four lines apart, from each of which an irregular lamellar extension forms a 
ring within the siphon about a line wide. 

The fragment I have examined does not shew the internal structure of the siphon fully, nor is any trace 
visible of the external surface of the tube or septa, the form of the tube being defined by a mass of calcareous 
Spar. 

Position and Locality.—Common in the Wenlock limestone of Ledbury, Herefordshire. 


ORTHOCERAS BULLATUM (Sow.) 
Ref —1d. Sil. Syst. t. 5. f. 29. O. striatum Id. id. p. 612, not of Min. Con. = Orthoceratites substriatus 
D’Orb. Prod. 
Sp. Ch.—Section broad-oval, tapering at the rate of three lines in two inches, from a diameter of one 
inch five lines, and haying at that diameter the six or seven last septa about one and half lines apart and 
[rasc. 11] Ss 


314 BRITISH PALZAZOZOIC FOSSILS. [CepHALopopa. 


slightly oblique ; siphon moderate, subcylindrical, nearly central; surface covered with fine, rigid, nearly equal, 
longitudinal strize, nearly twice their thickness apart, separated by flat spaces, about eight in one line. 

Position and Locality—Green, Upper Ludlow, quartzites of Lambrigg Fell, and Laverock Lane, Kendal, 
Westmoreland; whitish tilestone of Storm Hill, Llandeilo, Caermarthenshire ; ‘flags of Llyn Alwen, Den- 
bighshire, the latter being a small fragment with closer and finer strice than usual. 


ORTHOCERAS CENTRALE? (//is.) 
Ref —His. Leth. Suece. t. 9. f. 4. 


Sp. Ch.—Conical, tapering at the rate of one line in one inch, from a diameter of six lines; section circular ; 
siphon central, small; surface girt with sharp, slightly irregular strize, eight or nine in two lines at a diameter 
of six lines, eighteen in same space at a diameter of one and half lines, separated by concave spaces slightly 
exceeding their thickness, with a fine parallel lineation under the lens. 

This species resembles the Devonian 0. striolaris (V. Meyer) in the occasional irregularities and junction 
of the strize, but tapers much more gradually. 

Position and Locality.—Not uncommon in the flaggy Bala limestone of Llandeilo, Caermarthenshire. 


ORTHOCERAS DIMIDIATUM (Sov.) 
Ref. and Syn.—Sil. Syst. t. 8. f. 18 (Mala) = O. subdimidiatum WOrb. Prod. p. 28. 


Sp. Ch.—Slender, tapering at the rate of about half a line in half an inch from a diameter of two lines 
and one-third; section broad-oval; one of the convex sides smooth, the other girt (scarcely half round) by 
thick, equal, slightly oblique ridges, five or six in one line, less than their thickness apart. 

Position and Locality —Rare in the Upper Ludlow rock of Brigsteer, and calcareous Upper Ludlow flags 
of Derby Arms, near Kendal, Westmoreland. One very large specimen, just obtained, imperfect at each end, 
two inches four lines long, and four lines wide at large end, tapers two lines in two inches; and at the larger 
end has the semi-rings varying from four to five in two lines ;—from the Lower Ludlow flags of Leintwardine, 


Shropshire. 


ORTHOCERAS FILOSUM (Sov.) 
Ref.—Sil. Syst. t. 9. f. 3. 


Sp. Ch.—Gradually tapering, length one foot seven inches, tapering at the rate of three lines in two 
inches, from three inches in diameter (slightly less towards the mouth, and slightly more towards the apex) ; 
septa at three and half inches in diameter, rather less than four lines apart, six lines apart at two and a 
quarter inches diameter ; surface marked with sharply-defined, narrow, obtuse, longitudinal ridges, about the 
fifth of a line thick, separated by flat spaces varying in width from half a line to one line, destitute of trans- 
verse strize, but sometimes shewing traces of longitudinal furrows; sometimes every fifth or sixth ridge is a little 
larger than the rest ; section broad-oval; siphon rather large, very slightly eccentric. 

The width at mouth, of the large individuals mentioned above, is about three inches eight lines, the width 
of the smaller end being about eleven lines, the extremity having the appearance of decay and gradual 
crumbling off during the life of the animal. Fragments of this species are distinguished from portions of the 
comparatively small O. angulatum by the narrow, distinctly defined ridges, with the flat interspaces, the absence 
of the minute transverse striation, and the occasional appearance of longitudinal intermediate furrows: when 
the septa are visible they remove all difficulty, as at the same diameter they are double the distance apart in 
the former that they are in the latter species. 

Position and Locality—Common in Lower Ludlow mudstone of Green Quarry, Leintwardine, Shropshire, 
and Garden Quarry, Aymestry, Herefordshire; in the Upper Bala flags of Coldwell, Westmoreland ; black 
Bala shale of Builth Bridge, Radnorshire ; Bala limestone of Coniston Water-head, Lancashire. 
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ORTHOCERAS IMBRICATUM ( Wahl.) 
Ref —His. Leth. Suec. t. 9. f. 9. (siphon too near the edge) ; Sil. Syst. t. 9. f. 2. 


Sp. Ch.—Section broad-oval, very slowly tapering (from a diameter of one inch three lines tapers one and 
half lines in two inches) ; septa slightly oblique, with a shallow sigmoidal curve on the sides, and a shallow 
rounded wave on the dorsal and ventral aspects, the last ten or twelve septa (at a diameter of about an inch 
and a quarter) varying from one line to nearly a line and half apart; siphon rather large, about half its 
diameter from the centre towards the upper side. 

In Hisinger’s figure the siphon is erroneously represented close to the margin, but our specimen agrees 
with his description in having it subcentral; the dorsal wave of the septa is more curved in that figure than in 


our examples. 
Position and Locality —In the green Upper Ludlow quartzite of Kirkby Moor, Kendal, Westmoreland. 


ORTHOCERAS LAQUEATUM (fall). 
Ref—Hall, Pal. New York, t. 56. f. 1. 


Sp. Ch.—Tube slender, tapering at the rate of one line in one inch, from a diameter of five lines, at which 
size the septa are one line apart, direct, moderately convex ; siphon cylindrical, central; surface covered with 
sharp, rigid, equal, longitudinal, elevated lines, separated by wide concave spaces, about four in the space of one 
line, with or without one or more fine intermediate strice. 

This is easily distinguished from the O. filoswm or O. angulatum, by its more gradually tapering form and 
much finer lineation. The O. swbcostatum (Port.) is figured with fewer and more distant ridges, but seems 
very closely allied. 

Position and Locality—Upper Ludlow rock of Kirkby Moor, Kendal, Westmoreland; Upper Bala flags 
of Coldwell, Westmoreland ; schists of Dinas Bran, Llangollen, Denbighshire ; in flags on road from Coniston 
to Hawkshead, Lancashire. 


ORTHOCERAS LUDENSE (Sov.) 
Ref. and Syn.—Sil. Syst. t. 9. f..1. ¢= O. distans Sow. Sil. Syst. t. 8. f. 17. 


Sp. Ch.—Tapering at the rate of one line in one inch, almost uniformly from a diameter of three inches 
three lines; a specimen of that size at the perfect mouth, and one foot three inches long, is one inch six lines 
in diameter at the broken smaller end ; the straight septa throughout between these diameters having a distance 
of about seven lines apart; section almost circular; siphon large, very slightly eccentric ; surface with a few 
obtuse, obscure, transverse ridges towards the mouth. 

The large specimens are very instructive from demonstrating the uniform distance of the septa in a 
tube varying so greatly in diameter, rendering it probable that the O. distans may be the same species, 
as I have noticed nearly as great an eccentricity of siphon in some specimens of the ordinary character of 


O. Ludense. 
Position and Locality —Common in the Lower Ludlow rock of Green Quarry, Leintwardine, Shropshire. 


ORTHOCERAS (Actinoceras) MocKTREENSE (Soi.) 
Ref—Sow. Sil. Syst. t. 6. f. 11. 


Sp. Ch.—Elongate, conic, tapering at the rate of one line in one inch from a diameter of one inch 
four lines, at which size the slightly eccentric siphon is three lines in diameter and spherically inflated between 
the septa, which with the siphonal constrictions are there three lines apart, and moderately convex ; (surface 
nearly smooth, with irregular transverse lines of growth ?). 

This species differs from O, Brightii (Sow.), with which it is said (in the Memoirs of the Geol. Survey) 


that Mr Salter had identified it, by the tube tapering much more slowly, having a considerably smaller siphon, 
ss2 
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the joints of which instead of being cylindrical are globular, and having at the same diameter of the outer shell 
(one and half inch) three siphonal constrictions in the space occupied by two in the O. Brighti. Both species 
are usually found with the siphon well preserved, in a mass of calcareous spar, having the form of the outer 
shell, which with the septa has usually disappeared. 

Position and Locality.—W enlock limestone, Ledbury, Herefordshire. 


OrTHOCERAS PoLItuM (J/°Coy). PI. 1. L. fig. 30. 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIT. p. 46. 


Sp. Ch.—Very elongate, conic, regularly tapering at the rate of half a line in one inch from a diameter of 
seven lines, from which size to five lines the septa have a uniform distance of three lines apart; they are 
slightly oblique, convex, with even edges; section nearly circular; siphon moderate, eccentric, its own 
diameter from the centre; surface smooth. 

One specimen with a glossy, horn-like external surface, slightly imperfect at each end, measures one inch 
four lines in diameter at the mouth, is one foot eight inches long, and measures two lines in diameter at the 
smaller end, where the septa are slightly oblique, and one and one-third lines apart. Its extremely slow rate 
of tapering and the regularity of the distant septa, separate it from the O. vagans (Salt.) 

Position and Locality—In the impure calcareous concretions (Bala rock) of Glenquaple, Ayrshire. 

Explanation of Figures—P1. 1. L. fig. 30, portion of posterior end of very large specimen, natural size ; 
30a, end view of a septum shewing form of section and position of siphon. 


ORTHOCERAS PRIMAVUM (forb. Sp.) 
Ref. and Syn. = Creseis primeva Forbes, Geol. Journ. Vol. I. p. 146. 


Sp. Ch—Very elongate, slender, apical angle about 6°; a nearly perfect specimen four and half inches 
long and pressed nearly flat has the chambered portion about two inches nine lines long, tapering to a point 
from a diameter (in compressed specimens) of three lines at the last septum, from which the last chamber 
rather abruptly widens to five lines (also compressed); surface smooth; septa very convex, about one line and 
half apart in the upper half of the chambered portion. 

This species when uncompressed is very slender, and does not exhibit the abrupt widening of the last 
chamber, usually seen where the chambered part has resisted the pressure. It seems to have more distant 
septa than the figure named by Sowerby (in Sil. Syst.) O. attenwatum, but of which no description is given, 
and of which he did not see the specimen, which however is stated to come from shales of the same age as the 
present fossil. The supposed longitudinal groove in the specimens I have seen, seemed to be only a crush in the 
last chamber. 

Position and Locality —Common in the black Upper Bala shale at Builth Bridge, Radnorshire; also in 
Wenlock shale of Cwm Bach, Builth; Upper Bala flags of Dry Ridge, near Horton. 


ORTHOCERAS SEMIPARTITUM (Sov.) 
Ref—Sow. Sil. Syst. t. 3. f. 9a. 


Sp. Oh.—Regularly conic, tapering at the rate of nearly two lines in one inch from a diameter of two and 
half lines ; septa slightly convex, at the above diameter slightly less than one line apart ; siphon nearly central, 
connected with the outer tube by a thick lateral plate. 

I have only seen one very ill-preserved portion of this extraordinary species, the septa of which seem to 
be figured too near each other in Mr Sowerby’s engraving above quoted. He states that the surface is smooth, 
but I have not been able to see it. 

Position and Locality.—Tilestone of Horeb Chapel, Llandovery, S. Wales. 
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ORTHOCERAS SUB-UNDULATUM (Porth.) 


Ref. and Syn.—Port. id. id. Geol. Rep. t. 28. f. 2 = Creseis Sedgwickit Forbes, Proc. Geol. Soe. p. 146. 
f, 2 (mala). 


Sp. Ch.—Shell tapering at the rate of one line in one inch from a diameter of six lines, at which size the 
shell is girt with oblique, gently and very slightly, waving sharp strize, three in one line, separated by flat spaces 
(shewing traces of parallel intervening strice under a strong lens) four or five times the width of the strize ; at 
two inches from the apex the diameter is two and half lines, and there are scarcely four oblique strize in one line. 

‘The septa in this species are indistinct and seem to coincide with the strize in direction. The strize sometimes 
appear elevated, sometimes impressed ; but I should think this is owing to the mode of preservation. Some 
large specimens, varying from one and quarter to two and half inches in diameter, seem to belong to the same 
species, having a striation very much of the same aspect, though disposed in irregular slightly oblique waves, 
varying in each specimen from six to eight in the space of two lines; in these the section is clearly a broad 
oval with the siphon of moderate size and less than its own diameter from the centre. 

Position and Locality.—Of the large examples, Upper Ludlow quartzite of High Thorns, Underbarrow, 
Kendal, Westmoreland; Upper Bala (Coniston flag) of Helms Knot, Dent; greenish Upper Ludlow schists of 
Mortimer’s Cross, Aymestry, Herefordshire ; and green flags (Wenlock shale) of Clungunford, Shropshire. 

The smaller and more usual types are from Upper Bala flags of Coldwell, Westmoreland, and olive schists 
above the Coldwell flags, near the Castle; in calcareous schists, hill-top, on road from Coniston to Hawkshead, 
Lancashire ; Lower Ludlow flags of Craig ddu alt, Llangollen, Denbighshire ; olive (Wenlock shale) flags of 
Howgill Fell, near Sedbergh, Kendal, Westmoreland ; olive mudstone (Wenlock shale) of Llangynyw Rectory, 
near Welchpool, Montgomeryshire ; Upper Bala flags of Ash Gill, Westmoreland; black Upper Bala shale 
of Builth Bridge, Radnorshire; olive Lower Ludlow schists of Leintwardine, Shropshire ; flags of Moel 
Seisiog, Llanrwst, Denbighshire ; mudstone of Lower Ludlow rock, Garden Quarry, Aymestry, Herefordshire ; 
Wenlock shale of Wenlock, Shropshire ; schists of Wellfield, Builth ; black Upper Bala (Coniston flags) of 
Dry Ridge, near Horton, Yorkshire. 


ORTHOCERAS TENUICINCTUM (Portk.) 
Ref.—Port. id. Geol. Rep. p. 371. t. 27. f. 5. (strize three or four times too far apart). 


Sp. Ch.—Shell very elongate, conic, tapering at the rate of half a line in one inch, from a diameter of ten 
lines, at which size the septa are five and half lines apart, two and half lines apart at a diameter of five lines, 
and slightly oblique, parallel with the strize, which are extremely fine (about sixteen in two lines,—or fourteen at 
a diameter of four lines), subequal, and scarcely their own thickness apart, and with a very gentle sigmoid wave 
on the sides, and wide dorsal and ventral curves. 

This species differs from the O. bacillus (Eichw.) and 0. linearis (Miinst.) by tapering much more slowly 
and having much fewer striz in a given space. I have not seen the siphon distinctly, but it seems to be nearly 
central. 

Position and Locality——In the dark limestone of the hill-top on road between Coniston and Hawkshead, 
Lancashire ; common in the Upper Bala flags of Coldwell, Westmoreland; in the Upper Ludlow rock of 
Kendal, Westmoreland ; schists of Dinas Bran, Llangollen, Denbighshire; Upper Ludlow rock of Woolhope. 


ORTHOCERAS TENUISTRIATUM (J/iinst.) 


Ref—Miinster, id. Beitr. 3. t. 19. f. 4. 
Sp. Ch.—Tapering at the rate of one line in one inch, from a diameter of five lines, at which size the septa 


are slightly more than one line apart; surface with close, equal, longitudinal striee, about twelve in one line; 
section broad-oval. 
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The extreme fineness of the longitudinal striation distinguishes this species from the O. lineatum of 
Hisinger or O, laqueatum (Hall). 
Position and Locality.—Bala sandstone, Mullock Quarry, Dalquorhan, near Girvan, Ayrshire. 


ORTHOCERAS VAGANS (Sa/t.) Pl. 1. L. fig. 28 and 29. 
ef.—Salter, in Appendix. 


Sp. Ch.—Tube tapering regularly at the rate of one line in one inch, between the diameters of four and 
five lines; the septa are slightly oblique, varying irregularly from two to three lines apart (separate fragments 
seven lines in diameter have them five lines apart, and others one inch one line in diameter have them but two 
and half lines apart); they are very convex, with a small, nearly central siphon, broad oval section, and 
an irregular undulation on each side. 

This species seems principally remarkable for the irregular relative distances of the septa; the surface has 
not been seen. It is impossible to characterize it satisfactorily at present ; still it does not seem referrible to 
any described species. 

Position and Locality.—Very common in the Upper Bala (Coniston) limestone of Coniston, Lancashire ; 
impure Bala limestone of Llwyn-y-ci, N. W. of Bala, and Rhiwlas, N. of Bala, Merionethshire; calcareous 
Upper Bala beds of Cwm of the Cymmerig. 

Explanation of Figures.—P1. 1. L. fig. 28 and 29, natural size, from the limestone of Coniston; 29a, end 
view, shewing form of section and position of siphon. 


ORTHOCERAS? VENTRICOSUM (Sharp Sp.) 
Ref. and Syn. = Creseis ventricosus Sharp. Geol. Journ. Vol. II. t. 18. f. 3. 


Sp. Ch.—Conical, regularly tapering at the rate of two lines in one inch; average length about one inch 
six lines; obscure traces of septa towards the smaller end, and of a thick ridge extending rather more than 
half way from the mouth towards the apex. 

From the appearance of several specimens I think it probable that there were convex rather distant septa 
near the apex, but I cannot be quite sure of the fact: whether the longitudinal ridge is natural or not, is equally 
doubtful, the specimens being all much crushed in the shales in which they occur; the form is a little more 
slender than Count Miinster’s smaller figure of his O. conoideus (Beitr. t. 18. f. 5), to which it is otherwise very 
similar; and the more slender distinctly septate Orthoceratites carinatus of the same author, t. 19. f. 8, has got 
a distinct, very similar, longitudinal keel and elliptical section, with slightly eccentric siphon, agreeing nearly 
with one septum accompanying the present fossil in the schists of Bron Einion. If the appearance of septa be 
deceptive, the species might probably be placed in the genus Theca. 

Position and Locality—Common in the black Upper Bala schists of Bron Einion Quarry, under Pen y Big; 
Upper Bala schists; Upper Bala of Saw Mill, E. of Corwen, Merionethshire ; Upper Bala schists of Builth 


Bridge, Radnorshire. 


Subgenus. CYCLOCERAS (A/‘Coy). 
Ref.—ld. Syn. Carb. Foss, Irel. p. 6. 


Gen. Char.—Shell straight, or slightly curved at the tip, tapering; section circular; girt with prominent 
transverse rings; siphon varying from subcentral to marginal; septa at right angles to the axis of the shell, 
with even edges; surface often sculptured with scaly laminz, or decussated. 

The external characters of this ringed and often sculptured group is so strongly marked, that it forms a 
useful, easily recognised subgenus, proyisionally, apart from the true Orthoceras. 
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OrTHOCERAS (Cycloceras) ANNULATUM (Sow. Sp.) 


Ref. and Syn. = Orthoceras Id. Sil. Syst. t. 9. f. 5; and Min. Con. t. 133 
=? Orthoceras undulatum His. Leth. Suec. t. 10. f. 2. 


Sp. Ch.—Shell tapering at the rate of three lines in two inches; section broad-oval ; siphon large, between 
the centre and one of the broad sides ; rings obtusely angular, prominent, slightly oblique, three in half an inch, 
at a diameter of nine lines, four in the same space, at a diameter of six lines, two in the same space ata 
diameter of one inch three lines, four lines apart, at a diameter of two inches; interannular spaces deep, 
concave, marked with six or seven transverse, imbricating striee, bent downwards into numerous wayes, about a 
line wide, through which sometimes pass indistinct longitudinal ridges from one to two lines apart. 

The longitudinal ridges of this species are rarely well marked, they pass through the obtuse parts of the 
undulations of the transverse striz. The siphon seems rather nearer the side than in Sowerby’s figure, (Min. 
Con.), which I have no doubt, however, from the striation of the lower part of the right-hand figure, represents 
an extremely smooth example of the same species. 

Position and Locality—Common in the Woolhope limestone of old Radnor, Radnorshire; Wenlock 
limestone of Ledbury, Herefordshire ; calcareous Bala schists of Dermydd-fawr, under Craig Bronbanog, Denbigh- 
shire; Caradoc shale, Cheney Longville, Shropshire; Coniston (Upper Bala) limestone of Coniston, Lanca- 
shire. 


ORTHOCERAS (Cycloceras) ARCUOLIRATUM (Hall Sp.) 
Ref. and Syn. = Orthoceras arcuoliratum Hall, Pal. N. York, t. 42. f. 7. 


Sp. Ch.—Slender, very slowly tapering, apical angle about 10°; section circular, or very broad-oval ; 
siphon central; surface girt with very oblique obtuse rings, separated by concave spaces equalling them in 
width, the lowest or posterior point of each ring about two interannular spaces lower on the shell than the most 
anterior curve or opposite point of the same ring, at the opposite circumference ; four rings in the space of five 
lines in a specimen four lines in diameter ; traces of very close, fine, longitudinal striz. 

The fragment described is about two inches long, and only differs from the American species in a very 
slight, probably accidental, compression. 

Position and Locality —Rare in the limestone (Bala Group) of Wrae Quarry, Upper Tweed, near Broughton. 


ORTHOCERAS (Cycloceras) BILINEATUM (fall Sp.) 
Syn. = Orthoceras bilineatum Hall, Pal. N. Y. t. 43. f. 2 and 3. 


Gen. Char.—Tube rapidly tapering (at the rate of two lines in two inches), girt with large, slightly oblique, 
subangular rings touching each other, or separated by re-entering angular spaces, four rings in the space of half 
an inch, at the diameter of half an inch; surface marked with strong longitudinal striz, three or four in the space 
of one line, usually with one much finer line between each pair, the whole being crossed by microscopic transverse 
striz ; length of fragment, imperfect at each end, four and half inches, diameter at large end eight lines, 

This species is readily distinguished from the Cycloceras Ibex, by its much more rapidly tapering figure, 
coarser longitudinal striz, and proportionally much thicker subangular rings, nearly separated by the narrow 
re-entering angular spaces, formed by the meeting of their sides. The section in our specimen is very broad-oval, 
agreeing with Hall’s figure 3: according to that author the siphon is placed between the centre and the 
margin; the identity between our specimen and that of the American Trenton limestone is most perfect in all 
respects. 

Position and Locality—In the green Bala quartzite of Ardwell, S. of Girvan, Ayrshire. 


OrTHoceras (Cycloceras) Ipex (Sow.) 
Ref. and Syn. = Orthoceras Ibex Sow. Sil. Syst. t. 5. f. 31+ O. articulatum Id. id. f. 30. 
Sp. Ch.—Shell long, nearly cylindrical (tapering at the rate of about half a line in three inches at the 
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diameter of eight lines), with occasional abrupt diminutions of diameter; girt with prominent, narrow, round, 
slightly oblique rings, about two-thirds of a line thick and four in the space of half an inch, at a diameter of 
eight lines, less than five in the same space (and same specimens), with a diameter of four and half lines; 
inter annular spaces concave; section broad-oval; surface with extremely fine, equal, longitudinal strize, about 
ten in one line; septa one between every two rings; siphon a little eccentric. 

It is obvious, from the above description, that the character is not of any value, which led Mr Sowerby 
to separate his O. articulatum from his O. Ibea, namely, the relation between the distance of the rings and the 
diameter of the tube, as our specimens prove that the first does not vary in proportion to the latter. The 
longitudinal striation is so fine that in most specimens it can only be detected by the lens with great difficulty 
in specimens preserved in sandstones—many specimens appearing smooth except perhaps in some small portion ; 
in limestone specimens the striation is distinct. The minute striation of the Hortolus Ibex is transverse as well 
as that of the O. tracheale (Sow. =O. perelegans Salt.), which is otherwise almost identical in appearance 
with this. Towards the small end a few transverse strize appear on each ring decussating the longitudinal ones. 
Specimens from the Coniston limestone differ in haying the longitudinal striation slightly flexuous and of 
irregular thickness. 

Position and Locality —Common in the Upper Ludlow rock of Benson Knot, and Kirkby Moor, Kendal, 
Westmoreland ; Coniston (Bala) limestone, Coniston, Lancashire. 


OrtTHOCERAS (Cycloceras) ? SUBANNULATUM (Miinst. Sp. 
J / 
Ref. and Syn. = Orthoceratites subannulatus 1d. Beitrage zur Pet. t. 19. f. 3. 


Sp. Ch.—Tube tapering at the rate of two lines in two inches, at the diameter of nine lines; section 
broad-oval ; siphuncle very slightly eccentric ; septa moderately concave ; surface girt with close, obsolete, little- 
elevated, slightly oblique rings, with a widely-rounded upper and lower curve, three in three lines, at a diameter 
of seven lines, four in six lines, at the diameter of one and half inches, with parallel, strong, subimbricating 
strize, four or six in the space of one line, in a diameter varying from four lines to one inch nine lines. 

On comparison with authentic specimens of Count Miinster’s species from his locality of Elbersreuth, 
I can find no difference, on the most careful comparison between them and our Silurian specimens. I find that 
his species has the section not circular, but slightly oval as in ours, and the siphon not perfectly central. The 
species, as he notices, is easily distinguished from the Orthoceras annulatum of Sowerby by the very much 
flatter and more approximate rings. The slightly marked approximate rings and much coarser and less 
numerous parallel strize, and more rapidly tapering figure, distinguish it from the Orthoceras (Cycloceras) 
perelegans (Salt. = O. C. tracheale Sow.) 

Position and Locality.— Not uncommon in the Upper Bala flags of Coldwell, Westmoreland ; in the dark 
flags on the road from Coniston to Hawkshead, Lancashire, in Upper Bala (Coniston flag) at Helms Knot, 
Dent; Upper Ludlow rock of Brigsteer, Kendal, Westmoreland; black Upper Bala shale, Builth Bridge, Rad- 
norshire. 


Orraoceras (Cycloceras) TENUIANNULATUM (J/°Coy). PI. 1. L. fig. 31. 
Ref.—1d. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 46. 


Sp. Oh.—Nearly cylindrical (tapering half a line in two inches at a diameter of six lines) ; rings narrow, 
sharply-defined, half a line wide, slightly oblique, six in half an inch at the above dimensions ; surface with 
very minute, longitudinal, equal strize, twelve or fourteen in the space of one line; towards the small end a few 
circular striae on each ring decussating the longitudinal lines. 

This species differs constantly from the O. (Cycloceras) Ibex by the narrower and more sharply defined 
rings, and their considerably greater number in a given space in specimens of the same size ; the longitudinal 
striation is even finer than in that species. 

Position and Locality—In the green Lower Ludlow mudstone of Green Quarry, Leintwardine, Shrop- 
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shire, and near Aymestry, Herefordshire; one specimen from the Upper Ludlow rock of Brigsteer, Kendal, 
Westmoreland. 

Explanation of Figwres—P1. 1. L, fig. 31, natural size; 31a, portion of surface magnified to shew the 
fine longitudinal strize crossing the rings. 


OrTHOCERAS (Cycloceras) TRACHEALE (Sow. Sp.) 


Ref. and Syn. = Orthoceras Sow. id. Sil. Syst. t. 3. f. 9b = Orthoceras perelegans Salt. Mem. Geol. Surv. Vol. IT. 
Part 1. t. 13. f. 2 and 3. 


Sp. Ch.—Shell long, nearly cylindrical, with occasional abrupt diminutions in diameter, girt with obtusely- 
rounded, slightly oblique rings, one line in diameter, and four in the space of half an inch, with a diameter of 
four to seven lines; about four rings in a space of three lines, at a diameter of three lines; interannular spaces 
concave, a little wider than the rings; surface girt with very fine, subequal, rough, transverse strize, about 
eleven in the space of one line ; septa one between each ring. 

This species to the naked eye is scarcely distinguishable from the O. (Cycloceras) Ibex, the rings are how- 
ever thicker and more obtuse, and as about the same number occurs in a given space, they are proportionally 
closer together than in that species, from which it is perfectly distinguished by the minute striation being 
transverse instead of longitudinal. Sowerby’s figure (having the shade on the side which is lightest in the other 
figure) represents a hollow cast of the exterior, giving the rings a deceptive appearance of being wider than 
the interspaces. 

Position and Locality—Upper Ludlow rock of Kirkby Moor, Kendal; tilestone, Storm Hill; Upper 
Ludlow of Benson Knot, Kendal, Westmoreland; near Ludlow? Shropshire; olive schists of Dinas Bran, 
Llangollen, Denbighshire ; flags of the Wenlock shale, Howgill Fell, near Sedbergh, Kendal, Westmoreland. 


Subgenus. POTERIOCERAS (M/°Coy). 1844. 


Ref. and Syn. = Gomphoceras (Sow. not of Thunberg), = Bolboceras Fisch. (not of Leach), 
= Apioceras (Fisch.) 1844. 
Gen. Char.—Shell short, fusiform, section circular, mouth contracted; septa simple; siphon subcentral, 
moniliform. 
Fischer's genus has nearly as early a date of publication as mine, but as the latter has been used in many 
works I continue to use it. 


OrTHOCERAS (Poterioceras) ELLIPTICUM (A/‘Coy). 


Syn. and Ref. < Orthoceras pyriforme Sow. Sil. Syst. t. 8. f. 19. (lower and not upper figs.) and f. 20. 
Poterioceras ellipticum M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 45. 


Sp. Ch.—Wlliptical, last chamber conoidal; greatest width at last septum, from whence the chambered 
and unchambered portions taper elliptically to the contracted mouth and attenuated extremity ; septa nearly 
horizontal, the last three or four about two lines and half apart: greatest width of last chamber (at septum) 
two inches three lines, length of last chamber two inches four and half lines. 

There are clearly two species confounded by Sowerby in the Sil. Syst. under the name Orthoceras pyri- 
forme; the difference in form he supposed to be produced by the direction of pressure, but I find it to be 
constant in perfectly uncrushed specimens. To that represented by his upper figure I would restrict his 
specific name pyriforme, its characteristic pear-shaped form being mainly owing to the greatest width being 
in the middle of the last chamber or midway between the last septum and the mouth, the upper half of the 
last chamber being abruptly rounded, while the other portion of the shell tapers gradually ; while in the other 
species the greatest width is at about the last one or two septa, from whence the last chamber tapers gradually 
to the mouth at about the same curve that the chambered portion tapers towards the apex, giving a very 
different regularly elliptical figure to the present species, which I have named accordingly. 

Position and Locality—Common in the Lower Ludlow rock, near Aymestry, Herefordshire. 

[rasc, 11.] ANY 
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OrTHOCERAS (Poterioceras) PYRIFORME (Sov. Sp.) 
Ref. and Syn. < Orthoceras Id. Sow. Sil. Syst. t. 8. f. 19. (upper, but not lower figure). 


Sp. Ch.—Pyriform, greatest width about halfway between the last chamber and the mouth, curving abruptly 
thence to the contracted mouth, and tapering conically to the extremity of chambered portion; septa with a 
slight obliquity, the last three or four being about three lines apart; greatest diameter of last chamber two 
inches nine lines, length of last chamber the same; apical angle about 40°. 

See Poterioceras ellipticum, for observations on the allied species. 

Position and Locality —Lower Ludlow rock, near Aymestry, Herefordshire. 


Genus. PHRAGMOCERAS (Brod.)* 


Gen. Char.—Shell short, arched, compressed ; sides of the mouth lapping towards each other; septa 
simple, crossed by the sigmoidal lines of growth; siphon on the internal edge, dilate between the septa. 

I think it is very doubtful whether the opening of the shell is naturally contracted as much as usually 
represented, the form of the lines of growth and the appearance of such mouths as I have seen gives rather 
the idea of the edges being very thin and fiexible, yielding easily to compression. M. d’Orbigny (Prodrome) 
refers this to Campulites of Deshayes, contrary to the express declaration of that author (Lam. Hist. Nat. 
Anim. S. Vert. 2nd edition, p. 53), who states Campulites on the contrary to be identical with Cyrtoceras 
(Gold.) + Gyroceras (V. Mey.) 


PHRAGMOCERAS INTERMEDIUM (J/‘Coy). 


Ref. and Syn.—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. p. 45. < Phragmoceras arcuatum 
Sow. Sil. Syst. t. 11. f. 1. (mot t. 10. f. 1a.) 


Sp. Oh.—Slightly arched, tapering at the rate of four lines in one inch; section ovate, sides gently convex, 
outer and inner faces rounded. A specimen (not quite perfect) two inches five lines long, has the long (antero- 
posterior) diameter at the large end one inch four lines, at the small end nine lines, short (lateral) diameter at 
large end ten lines, length of last chamber one inch one line, the last five or six septa one and half lines apart 
in the middle of the side. 

I have not clearly seen the siphon of this species, which is about as thick and slightly arched as the 
P. arcuatum (of which it is figured as a separate variety by Sowerby), but tapers much more slowly, as in the 
P.. compressum. 

Position and Locality —Green mudstone (Lower Ludlow) of Green Quarry, Leintwardine, Shropshire. 


PHRAGMOCERAS VENTRICOSUM (Sow.) 
Ref—Sow. Sil. Syst. t. 10. f. 4, 5, 6. 


Sp. Ch.—Gently arched, compressed, sides gently convex, most so in the last chamber ; septate portion 
more flattened ; antero-posterior diameter at last septum (and of last chamber) about three inches, width at 
same point one inch six lines; chambered portion tapering at the rate of eight lines in one inch (the length 
being taken along the middle of the side and the diameter along the septa); length of last chamber three 
inches, length of septate portion (measured along the convexity of the curve) about six inches; last few septa 
four lines apart (in middle of side) ; sigmoidal lines of growth crossing the septa, close, cord-like, about three 
or four in a quarter of an inch. 

The septa have a slight sigmoid wave on each side; the siphon is indistinct in the specimens before me. 
The published figures do not indicate sufficiently the flattening of the septate portion. 


* This, and the remaining genera or subgenera haye been omitted in the list at the end of the article Nautilidc, but 
Phragmoceras, Hortolus, and Lituites, should be placed near Cyrtoceras, and Trocholites near Clymenia. 
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Position and Locality—Not uncommon in the mudstone and nodules of the Lower Ludlow rock at 
Garden Quarry, Aymestry, Herefordshire. 


Genus. LITUITES (Breyn). 


Gen. Char.—Shell spiral ; last chamber produced, straight ; whorls in contact on one plane; septa simple ; 
siphon central ; section circular. 
Differs from Hortolus only by the whorls of the spire being in contact. 


LITUITES ARTICULATUS (Sov.) 
Ref.—Sil. Syst. t. 11. f. 5 and 7. 


Sp. Ch.—Volutions about three, compressed, crossed by numerous ring-like coste, whose distance nearly 
equals their thickness; diameter of whorled portion one and a quarter inch (Sow.). Straight portion long, 
six lines in diameter, girt with narrow prominent rings, two and half lines apart, the wide intervening concave 
spaces being smooth. I have not myself seen the whorled portion, but the slightly curved terminal portion 
is easily distinguished from the Orthoceras ibex or O. reticulatum, by the wide intervening spaces between the 
narrow ridges. 

Position and Locality—Not uncommon in the Lower Ludlow rock of Garden Quarry, near Aymestry, 
Herefordshire ; sandy Wenlock shale, near Welchpool, Montgomeryshire. 


LITUITES CORNUARIETIS (Sov.) 
Ref.—Sow. Sil. Syst. t. 20. f. 20. 


Sp. Ch.—Discoid, volutions about four, diameter three inches nine lines, diameter of last whorl one inch 
two lines (compressed specimens) ; surface covered with numerous narrow ridges, curving outwards and back- 
wards on the sides, about one line apart on the last whorl, about two-thirds of a line apart on the penultimate 
whorl, with numerous close, minute, scaly, flexuous, intervening strie, having the same general direction ; edges 
of septa nearly even, siphon a little on the inner side of the centre. 

The very large specimen which I describe seems to have no straight anterior portion, or if there be a 
separation of the kind it must be very short and obscured by the crushing: it would incline me strongly 
(with general resemblance in other respects) to put the species in the genus T’rocholites, were it not for the 
nearly central siphon, which, as well as the rather fewer and more rapidly expanding whorls, distinguishes it 
from the American Trocholites ammonius of Conrad. 

Position and Locality —Coniston (Upper Bala) limestone, Coniston, Lancashire. 


Genus. TROCHOLITES (Conrad). 


Gen. Char.—Shell discoid, whorls exposed, in contact ; septa simple, or with a slight dorsal lobe ; siphon 
at or near the inner edge. 

Differs from Clymenia by wanting the lateral angulation of the septa, but includes several of Miinster’s 
species which want that angulation, 


TROCHOLITES ANGUIFORMIS (Salt. Sp.) Pl. 1. L. fig. 26. 
Syn. and Ref. = Lituites anguiformis (Salt. in Appendix.) 

Sp. Ch—Whorls about four ; sides slightly flattened, each longer than wide ; septa with a shallow back- 
ward wave on the sides, and a shallow lobe or backward wave on the exterior or periphery, the two intervening, 
forward, shallow sinuses being obtusely rounded. Diameter three inches four lines, length of mouth 3, width 
of mouth ;5,; septa in middle of last whorl two lines apart. 

This is easily distinguished from the American 7. ammonius and T. planorbiformis (Conrad), by the 
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flattening of the sides, and by the antero-posterior diameter of each whorl exceeding its width. I have not 
seen the surface. The whorls are apparently not quite in contact. 
Position and Locality —Limestone of Mynydd Fron Frys, five miles W. of Chirk, Denbighshire. 
Explanation of Fiqure.—PI. 1. L. fig. 26, natural size, shewing the siphon projecting slightly at the inner 
margin of the right-hand whorl. 


TROCHOLITES PLANORBIFORMIS (Conrad). 


Ref. and Syn.—Id. 1d. Conrad, Journ Acad. Nat. &c. Philadelphia, Vol. VIII. t. 17. f. 1, and Hall, Pal. 
N. Y. t. 84. f. 3 = Lituites planorbiformis Salt. in Ap. = Nautilus primevus Salt. Geol. Journ. Vol. I. p. 20. 


Sp. Ch.—Whorls four and half, half exposed, in a very deep umbilicus, margins of the umbilicus rounded, 
but angular in the section at points of junction with the preceding whorl; circumference broadly rounded ; 
septa gently convex; siphuncle large, less than half its diameter from the inner edge; section transversely 
reniform, indented by the periphery of the preceding whorl; surface marked with very delicate, transverse, 
interrupted strize (about seventeen in one line), having a broad backward wave in the middle of the periphery 
crossed by nearly obsolete spiral stria, about three times farther apart than the transverse ones ; parallel with 
the transverse strice are several broad obsolete waves, from one to nearly two lines wide, and a few stronger 
similarly curved constrictions, produced by periodic thickening of the lip. Diameter (of small specimen) ten 
lines, proportional diameter of last whorl “width “, antero-posterior diameter of mouth ;5)- / 

Position and Lecality—Rare in the Bala limestone of Cymmerig Brook, Bala. 


Genus. HORTOLUS (Mont/:) 


Gen. Char.—Shell spiral, last chamber produced, straight; whorls in one plane, disjoined throughout ; 
septa simple ; siphon central, or nearly so. 
Differs from Zitwites in the whorls being disjoined. 


HortoLus GIGANTEUS (Sow. Sp.) 
Ref. and Syn. = Lituites giganteus Sow. Sil. Syst. t. 11. f. 4. 


Sp. Ch.—V olutions about one and half, the perfect whorl about four and half inches in diameter; straight 
portion of last whorl upwards of five inches long; two inches in antero-posterior diameter, and one and half 
inches in width; section subquadrangular ; sides flattened, marked with large rounded ribs (on the last whorl 
two lines in diameter), slightly arched very obliquely outwards and backwards, separated by concave spaces 
equalling them in width; the ribs disappear in the middle of both the inner and outer margins, the latter being 
flattened or slightly concave, crossed by the septa, which are arched nearly at right angles to the axis of the 
shell; the last two or three being from three to four lines apart; siphon large, a little eccentric towards the 
outer side. 

A young specimen of this fine shell from Builth shews the nearly circular form of the whorl before the 
production of the straight portion; it is about three inches and half in diameter, the oblique ribs rather more 
than a line thick, and strongly marked on the first half of the shell which contains the chambers; on the 
anterior half, which is without septa, they are scarcely indicated ; diameter of the mouth (the edge of which 
is obliquely sigmoidal, corresponding to the direction to the ribs and lines of growth) is in this specimen one and 
half inches, being the diameter also of adult specimens in the half volution before the straight terminal portion. 

Position and Locality—Common in the Lower Ludlow rock of Leintwardine, Shropshire; and Garden 
Quarry, Aymestry, Herefordshire; black Upper Bala shale, N. of Builth, Radnorshire. 


Horrto.ius 1BEx (Sow. Sp.) 
Ref. and Syn. = Lituites Ibex Sow. Sil. Syst. t. 11. f. 6. 
Sp. Ch.—Arched, rapidly curved at the smaller end to a semicircular hook, rather less than an inch in 
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diameter; diameter of tube at origin of straight portion four lines, width at same point three and_half lines ; 
surface marked with thin round ridges, extending obliquely outwards and backwards, increasing in strength and 
forming a round retral wave on the outer side, nearly twice their thickness apart, about four in three lines at 
three to four lines in diameter, the intervening concave spaces with three or four faint, minute, imbricating striv 
having the same direction; arched end tapering at the rate of three and half lines in one inch. 

Position and Locality.—Wenlock limestone, Ledbury, Herefordshire; Upper Ludlow of Underbarrow, 
and High Thorns, Kendal, Westmoreland. 


RESUME OF THE DISTRIBUTION OF THE LOWER PALOZOIC FOSSILS 
DESCRIBED IN THE PRECEDING PAGES. 


As much geological interest attaches just now to the distribution of the Fossils in the Lower Paleozoic 
groups of rocks, I have drawn up the following Lists, shewing the geological and geographical range of all the 
species of this age, above described, from the specimens in the Cambridge Museum. The first is a List of 
all the localities, arranged in alphabetical order, to facilitate reference ; and to each locality Professor Sedgwick 
has added his geological interpretation of the age of the rock, there occurring, from which the specimens 
were obtained. IlI-health, and press of other occupations, prevented him furnishing me fully with his views on 
these points in time for the publication of the first fasciculus of this Work (comprising the first 184 pages), 
in which I therefore thought it desirable to omit the geological position of most of the Lower Paleozoic 
localities, but the reader can now supply this information from the Alphabetical List. Another use of this first 
List, and the main one for which it was drawn up, was to enable me to save a great deal of space in the second 
List, by designating by xumbers the corresponding localities in which each fossil species is found—thus in the 
second, or systematic Fossil-list, 12 always stands for Aymestry, and 13 for Bala, &c.:; and as the numbers in 
the first List are in numerical order, as well as the corresponding localities in alphabetical order, it is easy by 
reference to ascertain either the locality denoted by any number, or the number indicating any required 
locality in the second List. 

The second List is a systematic enumeration of all the Lower Paleozoic species described in the foregoing 
part of this Work. ach species is preceded by a number indicating the page at which it is described ; under 
each specific name the localities from which Professor Sedgwick has obtained examples of the species, are 
brought together under his stratigraphical groups; and under each geological group all the localities he 
considers of that age are indicated by numbers, referring to the first, or alphabetic, List of localities. 

As it is very important, in the discussions as to the relative ages of the rocks of the various localities, to 
be able to consult a complete list of all the species from each place by itself, 1 have drawn up the third List 
on this plan, founded, like the others, on the specimens collected by Professor Sedgwick, and capable of being 
consulted in the University Collection. It takes the localities in alphabetic order, and under the head of each 
locality is given a complete list of the species occurring there, of which we possess sufficiently good specimens 
to be clearly identified. 

Professor Sedgwick has furnished the geological data of these Lists, and to him belongs the task of 
explaining the geological bearings of the rocks of all the localities from his field-books and maps; my task— 
now completed—having been, carefully to examine the whole of the collections, to determine the various species 
to the best of my ability, and to register them faithfully, wholly unbiassed by any stratigraphical considerations. 
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ALPHABETICAL* LIST OF LOWER PALAOZOIC LOCALITIES, 


WITH THE AGE OF THE ROCK, 


AND THE NUMBERS BY WHICH THEY ARE 


REPRESENTED IN THE FOLLOWING LIST OF FOSSILS. 
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Numbers by which 


Alphabetical List of Lower Palsozoic Localities. 


Axser Hrrenant, EK. of Bala, N. Wales. 

Acton Scott, Church Stretton, Shropshire. 
Aldens, on the Stincher, Ayrshire. 

Allt-ffair ffynnon, Llanfyllin, N. Wales. 

Allt Goch, Llanfyllin, Montgomeryshire. 

Allt tre Ffynnon, Parish of Llanrhayder. 

Allt yr Anker, Meifod, Montgomeryshire. 

Allt y Gader, near Llanfyllin, Montgomeryshire. 
Applethwaite Common, Westmoreland. 
Ardwell, S. of Girvan, Ayrshire. 

Ash Gill, Westmoreland. 

Aymestry, Herefordshire. 

Bala, Merionethshire (see Gelli Grin). 
Ballintrae, Ayrshire. 

Balmae Shore, Kirkcudbright. 

Beayer’s Grove, Bettws-y-Coed, N. Wales. 
Beckfoot, Kirkby Lonsdale, Westmoreland. 
Benson Knot, Kendal, Westmoreland. 
Bettws-y-Coed, Denbighshire. (See Beaver’s Grove). 


Blain y Cwm, W. of Nantyr, Glyn Ceiriog, Denbighshire. 


Bodean, Caernarvonshire. 

Braes, one and a half mile E. of Girvan. 
Brathay, Lancashire. 

Brigsteer, Kendal, Westmoreland. 

Bron Einion Quarry, under Pen y Big. 
Brynbedwog Quarry, near Bala. 

Bryn Eithin, Penmachno, N. Wales. 

Bryn Evan, Yspatty, N. Wales. 

Bryn Melyn, near Bala, Merionethshire. 
Bugon, Knockdollian, Ayrshire. 

Builth, (3 miles N. of) Radnorshire. 

Burton and Brockton. 

Bwleh Llandrillo, Corwen, N. Wales. 
Bwlch y Cibau, N. of Meifod. 

Bwlch y Groes, S. of Bala, Merionethshire. 
Cader Dinmael, near Corwen, Denbighshire. 
Cairn Ryan, Ayrshire. 

Capel Currig, Snowdon, N. Wales. 

Capel Garmon, Denbighshire. 

Carn Goran, Cornwall. 

Castell Craig Gwyddon, Llandovery, S. Wales. 
Castle Grogan, N. of Pwllheli, S. Caernarvonshire. 


Rock. 


Upper Bala. 
Caradoc sandstone. 
Lower Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala (Coniston limestone.) 
Bala Group. 

Upper Bala. 
Aymestry limestone. 
Upper Bala. 

Bala Group. 

Bala or Wenlock Group. 
Bala Group. 

Upper Ludlow. 
Upper Ludlow. 
Bala Group. 

Upper Bala. 

Upper Bala. 

Bala Group. 

Upper Bala (Coniston flag). 
Upper Ludlow. 
Upper Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala. 

Bala Group. 

Upper Bala. 

Upper Ludlow. 
Upper Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala. 

Lower Bala ? 

Lower Bala. 

Upper Bala. 

Upper Bala. 


| Upper Bala. 


Lower Bala. 


* A few trifling irregularities in the alphabetic order of the names were observed in this List at too late a period to be changed. 
Just as this sheet was going to press, Mr Salter very kindly forwarded a copy of this List corrected for the Welch ortho- 
graphy, &c. from the great maps of the Survey. 
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Numbers by which 
the localities are 


indicated in list Alphabetical List of Lower Paleozoic Localities. Rock. 
of fossils. 

42 Cautley Craggs, above Sedbergh. Caradoc sandstone & Upper Bala. 
43 Cefn Coedog, Corwen, Merionethshire. Upper Bala. 
44 Cefn y Coed, Llangedwyn, Montgomeryshire. Upper Bala. 
45 Cefn ddu, Denbighshire. Wenlock shale. 
46 Cefn Goch, Glyn Ceiriog, Denbighshire. _| Upper Bala. 
46 a Cefn Grugos, W. of Llanfyllin, Montgomeryshire. Bala Group. 
47 Cefn Hir Fynydd, near Llangynog. Bala Group. 
48 Cefn Rhyddan, Llandovery, S. Wales. Upper Bala. 
49 Cerrig y Druidion, Denbighshire. Lower Bala. 
50 Cerrig Cregyn, Anglesea. Upper Bala. 
51 Ceiriog Waterfall, S. of Llangollen, N. Wales. Bala Group. 
52 Cheney Longville, Shropshire. Caradoc shale. 
53 Church Stretton, Shropshire. Caradoc sandstone. 
54 Cyrn-y-brain, Wrexham, Denbighshire. Upper Bala. 
55 Clungunford, Shropshire. Wenlock shale. 
56 Coed Sion, Llangadoe, S. Wales. Upper Bala. 
57 Coed y Bedw, Bala. Upper Bala. 
58 Coldwell, Westmoreland. Upper Bala. 
59 Collinfield, Kendal. Upper Ludlow. 
60 Colmonel, on the Stincher, Ayrshire. Bala Group. 
61 Carnedd fawr (S. of ) Bala, N. Wales. Upper Bala. 
62 Coniston Water-head, Lancashire. Upper Bala. 
63 Conway Falls (Hills, N. of ). Upper Bala. 
64 Corwen, Merionethshire. Upper Bala. 
65 Cowan Head, Kendal, Westmoreland. Upper Ludlow. 
66 Cowny River, Montgomeryshire. Bala Group. 
67 Craig ddu Allt, Llangollen. Lower Ludlow. 
68 Craig Head, near Girvan, Ayrshire. Upper Bala. 
69 Craig Wen, N. of Llanfair, Montgomeryshire. Upper Bala. 
70 Craig-y-beri, Llanarmonfach, Montgomeryshire. Upper Bala. 
71 Craig y Glyn, N. of Rhaidr, n™ Llanarmonfach. Upper Bala. 
72 Cricor Mawr, S. E. of Llanelidan, Denbighshire. Upper Bala. 
73 Cwm bach, Builth. Wenlock shale. 
74 Cwmlanerch, Bettws (S. of ) Caernarvonshire. Upper Bala. 
75 Cwm Craig Ddu, Builth, Brecknockshire. Ludlow Group. 
76 Cwm of the Cymmerig, E. of Bala, Merionethshire. Upper Bala. 
7 Cwm yr Aethren, above Llanrhaidr. Upper Bala. 
78 Cymmerig, E. of Bala, Merionethshire. Upper Bala. 
79 Dee (S. of) Llangollen. Wenlock shale. 
80 Das Eithin ridge, Hirnant, Montgomeryshire. Upper Bala. 
81 Derby Arms, Westmoreland, near Kendal. Upper Ludlow. 
82 Dermydd Fawr, under Craig Bronbanog, Denbighshire. Bala Group 
83 Derwen, Denbighshire. Wenlock shale. 
84 Dinas Bran, Llangollen, Denbighshire. Lower Ludlow and Wenlock shale. 
85 Dinas Mowddwy, Merionethshire. Upper Bala. 
86 Docker Park, Kendal. Upper Ludlow. 
87 Dol Fan, Rhayader, S. Wales. Upper Bala. 
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88 
89 
90 
91 
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Dolydd Ceiriog Waterfall, E. of the Berwyn Mountains. 
Drummuck, Ayrshire. 

Dry ridge, near Horton in Ribblesdale. 

Dudley, Staffordshire. 

Downton Castle, near Ludlow, Shropshire. 

Dyffryn Castle, Devil’s Bridge, N. Wales. 

Erw Gilfach, Builth. 

Festiniog, N. Wales. 

Ffyrnwy, Llanfair, near Welchpool. 

Firbank, Sedberg, Kendal. 

Fridd Cowny, Llanwddyn. 

Gaer Fawr, Montgomeryshire 

Garn Brys, S. W. of Cernioge. 

Garden Quarry, Aymestry, Herefordshire. 

Garnedd Uchaf, Bala, W. of Lake. 

Gelli Grin, Bala, Merionethshire. 

Girvan, Ayrshire. 

Glenquhaple, Ayrshire. 

Glyn Ceiriog, S. of Llangollen, Denbighshire. 
Goldengrove, Llandeilo. 

Goleugoed, Mandinam, Llandovery, Caermarthenshire. 
Greiston on the Tweed, near Inverleithen. 
Gwyddelwern, Derwen, Denbighshire, near Corwen. 
Hafod Evan, Penmachno, Caernarvonshire. 

Haykin Gill, Cumberland. 

Helms Gill, Dent, Yorkshire. 

Helms Knot, Dent. 

Hengwrt Uchaf, Arran Fowddy, N. Wales. 

High Haume, Dalton in Furness. 

High Thorns, Underbarrow, Kendal, Westmoreland. 
Hollies, Church Stretton, Shropshire. 

Horeb Chapel, Llandovery, S. Wales. 

Horderly, (S.) Shropshire. 

Horderly, (W.) Shropshire. 

Horton in Ribblesdale, Yorkshire. 

Howgill Fell, near Sedbergh, Kendal, Westmoreland. 
Ireleth, N. Lancashire. 

Ingleton and Thornton Beck, Westmoreland. 


Keeper’s Lodge, Goldengrove, Llandeilo, Caermarthenshire. 


Kendal, Westmoreland. 

Kington, Herefordshire. 

Kirkby Lonsdale, Westmoreland. 

Kirkby Moor, Kendal, Westmoreland. 

Knockdollian Mountain, 3 miles from Ballintrae, Ayrshire. 
Knockmurton, Cumberland. 

Lampeter, Cardiganshire. 


Rock. 


Upper Bala. 

Upper Bala. 

Upper Bala (Coniston flag). 
Wenlock limestone. 

Ludlow Group. 

Upper Bala. 

Lower Ludlow. 

Lingula flags. 

Wenlock shale. 

Upper Ludlow. 

Upper Bala. 

Upper Bala. 

Bala Group and Caradoc sandstone. 
Lower Ludlow. 

Lower Bala. 

Upper Bala (Bala limestone). 
Bala Group. 

Bala Group. 

Upper Bala. 

Wenlock shale and Upper Bala. 
Upper Bala. 

Bala Group. 

Caradoc sandstone. 

Upper Bala. 

Skiddaw slate. 

Upper Bala (Coniston limestone). 
Upper Bala (Coniston flag). 
Lower Bala. 

pper Bala (Coniston limestone). 
pper Ludlow. 

aradoc sandstone. 

pper Ludlow. 

aradoc sandstone. 

aradoc sandstone. 

pper Bala. 

Wenlock shale. 

Wenlock shale. 

Upper Bala. 

Wenlock shale and Upper Bala. 
Upper Ludlow. 

Upper Ludlow. 

Upper Ludlow. 

Upper Ludlow. 

Lower Bala. 

Sladdaw slate. 

Upper Bala. 


f 
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134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 


[Fasc. 11.] 


Alphabetical List of Lower Paleozoic Localities. 


Rock. 


Layerock Lane, Westmoreland. 

Ledbury, Herefordshire. 

Leintwardine, Shropshire. 

Lightbeck, Underbarrow. 

Littlehope. 

Lambrigg Fell, Kendal, Westmoreland. 
Llanbedrog, S. Caernarvonshire. 

Llandeilo, Caermarthenshire. 

Llandrillo, N. Wales (see Bwich). 
Llandiman on the Severn, Montgomeryshire. 


Llandovery Quarry, S. Wales, behind Half-way house. 
| Llanfair Road, W. of Welchpool. 


Llanfechan (W. of), Montgomeryshire. 
Lanfwrog, near Ruthin. 
Llanfyllin, Montgomeryshire. 


| Llangedwyn, Montgomeryshire. 


Llangollen, Denbighshire. 


Llangynyw Rectory, near Welchpool, Montgomeryshire. 


Llanrwst, Denbighshire. 

Llansantfraid Glyn Ceiriog. 

Llanwddyn in the (E. of) Berwyn Mountains. 
Llechclawdd, near Llandovery, S. Wales. 
Llechwedd Llwyd, near Llanfyllin, Montgomeryshire. 
Llyn Alwen, Denbighshire. 

Llyn Ogwen, N. Wales. 

Llyn Trillyn, Denbighshire. 

Llwyn-y-ci, N. W. of Bala. 

Lockerby, Dumfriesshire. 

Long Sleddale, Westmoreland. 

Ludlow, Shropshire. 

Maerdy Bach, one mile S. of Llandeilo. 

Maen Goran, Llangollen, Denbighshire. 

Maes Hir, N. E. of Aber Hirnant, N. Wales. 
Maes Meillion, S. of Bala, N. Wales. 


| Maes y fallen, Bala. 


Malverns, W oreestershire. 

Mandinam, Caermarthenshire. 

Mathyrafal, S. of Meifod, Montgomeryshire. 
May Hill, Gloucestershire. 

Middleton Park, Caermarthenshire. 

Milltir Cerrig, Llangynnog, Montgomeryshire. 
Moel Ferna, S. of Corwen, N. Wales. 

Moel Hebog, Caernarvonshire. 

Moel Seisiog, Llanrwst, Denbighshire. 

Moel Uchlas, Montgomeryshire. 

Moel y Garth, Welchpool, Montgomeryshire. 


Upper Ludlow. 

Wenlock limestone. 

Lower Ludlow. 

Upper Ludlow. 

W oolhope limestone. 

Upper Ludlow. 

Bala Group. 

Upper Bala. 

Bala Group. 

Upper Bala. 

Upper Bala. 

Wenlock shale. 

Upper Bala. 

Lower Ludlow, or Wenlock shale. 
Upper Bala. 

Upper Bala. 

Lower Ludlow and Wenlock shale. 
Wenlock shale. 

Caradoe Group. 

Upper Bala. 

Upper Bala. 

Upper Ludlow. 

Upper Bala. 

Wenlock shale. 

Bala Group. 

Wenlock shale. 

Upper Bala (Bala limestone). 
Lower Bala. 

Upper Bala and Wenlock shale. 
Upper Ludlow. 

Upper Bala. 

Wenlock shale. 

Upper Bala. 

Upper Bala (Bala limestone). 
Upper Bala. 

Lower Ludlow or Wenlock shale. 
Upper Bala. 

Upper Bala. 

Wenlock grits and Caradoc sandst. 
Wenlock shale. 

Lower Bala. 

Upper Bala. 

Bala Group. 

Caradoc sandstone. 

Upper Bala. 

Upper Bala. 


Uv 
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180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 


Alphabetical List of Lower Palseozoic Localities. 


Rock. 


| Moel y Garnedd Uchaf, Bala Lake. 
_Mortimer’s Cross, Aymestry, Herefordshire. 


Mullock Quarry, Dalquhorran, near Girvan, Ayrshire. 
Mynydd Mawr, Caermarthenshire. 
Mynydd Fron Frys, five miles W. of Chirk, Denbighshire. 


| Mynydd-y-Gaer, Llanefydd, near Ruthin, Denbighshire. 


Nant Gwrhwyd Uchaf, S. of Llangollen. 


| Nant Morfydd, N. of Llangollen. 


Nant-y-arian, Llandeilo. 
Nant y ewm, near Llangynog. 


| Nant y Brain, W. of Wrexham. 


Nant y Groes, S. of Bala, N. Wales. 

Nantyr, in Glyn Ceiriog, S. of Llangollen. 

Old Radnor, Radnorshire. 

Parklane, Llandeilo, Caermarthenshire. 
Peebles, (S. W. of). 

Penmachno, Caernarvonshire. 

Pen Cerrig, Builth, Radnorshire. 

Peniarth Meifod, Montgomeryshire. 

Penlan Llandovery, S. Wales. 

Penllys, N. W. of Meifod, two miles E. of Llanfihangel. 
Penmorfa, Tremadoe, N. Wales. 

Penny Bridge (hills W. of) N. Lancashire. 
Pentre ewm dda, S. of Glyn Diffwys, N. Wales. 
Pen y Big, (see Bron Einion.) 

Pen y Craig, Llangynyw, Montgomeryshire. 
Pen y Glog (N. W. of), W. of Llanfyllin. 

Pen y Park, Llanfyllin. 

Pen y Gaer, Cerrig y Druidion, Denbighshire. 
Plas Madoe, N. of Llanrwst. 

Pont-ar-y-llechau, near Llangadoc. 
Pont-y-Glyn Diffwys, W. of Corwen, Merionethshire. 


Pont-y-Meibion, two miles S. of Llansantfraid, on the Ceiriog. 


Porth Breiddin, below Welchpool. 

Potter’s Fell, Kendal, Westmoreland. 
Presteign, Radnorshire. 

Pump Saint, near Llampeter, Cardiganshire. 
Pwllheli, Caernarvonshire. 

Ravenstone Dale, Westmoreland. 
Rhiwargor, near Llanwddyn, Montgomeryshire. 
Rhiwlas, N. of Bala, Merionethshire. 
Rhosfawr, N. of Glog, Llanfyllin, N. Wales. 
Rother Bridge (above). 

Rother Bridge (below). 

Rother Heath, Kendal, Westmoreland. 
Saint Helens, Low Furness. 

Scawgill, Cumberland. 


Lower Bala. 
Upper Ludlow. 
Upper Bala. 
Upper Bala. 
Upper Bala. 
Lower Ludlow. 
Wenlock shale. 
Wenlock shale. 
Upper Bala. 
Upper Bala. 
Upper Bala. 
Upper Bala. 
Upper Bala. 

W oolhope limestone. 
Ludlow Group. 
Bala Group. 
Upper Bala. 
Upper Bala. 
Upper Bala. 
Upper Bala. 
Bala Group. 
Lingula flags. 
Lower Ludlow. 
Upper Bala. 


Upper Bala. 
Upper Bala. 
Upper Bala. 
Lower Bala. 
Caradoc sandstone. 
Upper Ludlow. 


| Upper Bala. 


Lower Bala. 

Wenlock shale. 

Upper Ludlow. 

Lower Ludlow. 

Upper Bala. 

Upper Bala. 

Upper Bala (Coniston limestone). 
Upper Bala. 

Upper Bala. 

Upper Bala. 

Upper Bala (Coniston limestone). 
Upper Bala (Coniston flags). 
Upper Bala. 

Upper Bala (Bala limestone). 
Skiddaw slate. 
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| Rock. 
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227 | Scalthwaite Rigg, Kendal, Westmoreland. | Upper Ludlow. 

228 Sedbergh, Kendal. | Caradoc sandstone ? 

229 Sedgley, near Dudley, Staffordshire. | Aymestry limestone. 
230 | Selattyn Road, S. of Llangollen, N. Wales. Upper Bala. 

231 | Shepherd’s Quarry, Kendal | Upper Ludlow. 

232 | Soudley, Shropshire. | Caradoc sandstone. 

233 | Smithfield, near Builth. | Wenlock shale or Caradoe shale. 
234 Spital, Kendal. Upper Ludlow. 

235 Studgill, near Horton. Upper Bala (Coniston flags). 
236 | Storm Hill, Llandeilo, Caermarthenshire. Upper Ludlow. 

237 Sugar Loaf, N. E. of Llandovery. Upper Bala. 

238 Sunny Banks, near Gray Rigg, Westmoreland. Lower Ludlow. 

239 Sunny Brow, near Coniston. Upper Bala. 

240 Taihirion, near Arenig Fawr, Merionethshire. Lower Bala. 

241 Tai yn y Nant, Bala. Upper Bala. 

242 Tan y Bwleh y Groes, S. of Bala, Merionethshire. Upper Bala. 

243 Tan y Craig, Builth. Lower Bala. 

244 Teirw River, S. of Llangollen, N. Wales. Bala Group. 

245 Tenter Fell, Kendal, Westmoreland. Upper Ludlow. 

24.6 Thorney Lee, Quarry, on Tweed. Bala Group. 

247 Thornton (see Ingleton and Thornton Beck). Upper Bala. 

248 Tottlebank Heights, Coniston Water. Wenlock Group. 

949 Trwscoed, Gaerfawr. Bala Group. 

250 Tregib, S. of Llandeilo. | Upper Bala. 

Al Tremadoce (N. of), Merionethshire, N. Wales. Upper Tremadoe slates. 
252 | Troutbeck, Applethwaite Common, Westmoreland. Upper Bala. 

253 Tullithwaite Hall, Underbarrow, Kendal. Lower Ludlow. 

254 Tyn y Cabled, Llanfyllin, N. Wales. Upper Bala. 

255 | Tyn y Frons (E. foot), near Meifod. | Upper Bala, 

256 | Tyn y Frydd, near Mathyrafal. Upper Bala. 

257 | Tynant, EK. of Llanwddyn, N. Wales. Upper Bala. 

258 | Ulverston, Furness. Lower Ludlow. 

259 | Underbarrow, Kendal, Westmoreland. | Ludlow Group. 

260 | Wellfield, Builth. Upper Bala. 

261 Welchpool, Montgomeryshire. | Wenlock shale or Upper Bala. 
262 _ Wenlock, Shropshire. Wenlock limestone. 
263 | Whiteless, S. of Crummock Lake, Cumberland. | Skiddaw slate. 

264 | Wilfa, near Penmachno, N. Wales. | Upper Bala. 

265 | W oolhope. | Upper Ludlow & Wenlock limest.* 
266 | Wrae Quarry, Upper Tweed, near Broughton. | Bala Group. 

267 | Wye (bed of), Builth. | Wenlock shale. 

268 Yr Allt, Welch Pool. | Wenlock shale. 

269 | Y Foel Fawr, near Llanrhaidr. _ Upper Bala. 

270 | sputty Evan, N. Wales. Upper Bala. 


* There are no fossils in the Collection from the Woolhope limestone of this locality. 
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Page at 
which de- 
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Genera and Species, with the localities represented by the 
numbers of the preceding List, under each 
Geological Group. 


VIOA prisca (M°Coy). 
Lower Ludlow or Wenlock shale, 
169. 


GRAPTOLITES. 

3  |— convolutus (His. Sp.) 

Lower Bala, 161. 

4 |— latus (M°Coy). 

Upper Bala, 30. 

Skiddaw slate, 226—263—132. 

4  |— lobiferus (M°Coy). 

Lower Bala, 161. 

4 |— Ludensis (Murch.) 

Upper Ludlow, 31. 

Lower Ludlow, 101—136. 

Wenlock shale, (15)—187—267— 
73—(233). 

Caradocsandstone, 152—110—(233). 

Bala group, 109—46 a—(15). 

Upper Bala, 114—192—22—198— 
205. 

5 |— — Var. minor (M°Coy). 

Wenlock shale, 151. 

5 \|— millipeda (M°Coy). 

Lower Bala, 161. 

5 |— Murchisoni (Beck.) 

Wenlock shale, 96—79—145. 

5 — sagittarius (His. Sp.) 

Lower Ludlow, 67. 

Wenlock shale,” (15). 

Caradoc sandstone, 177—(42). 

Bala group, (15). 

Upper Bala, 223—235—122—(42)— 
122. 

Lower Bala, 161. 

Upper Tremadoe slate, 251. 

Skiddaw slate, 112—132—226. 

6 |— Sedgwickit (Portk.) 

Bala group, 109. 

Lower Bala, 161. 


10 


10 


11 


GRAPTOLITES (continued). 


— tenuis (Portl.) 
Bala group, 109. 
Lower Bala, 161. 


DIPLOGRAPSUS. 


— foliaceus (Murch. Sp.) 
Upper Bala, 203. 

— folium (His. Sp.) 
Lower Bala, 161. 

— mucronatus (Hall. Sp.) 
Lower Bala, 36. 
Upper Bala, 197. 

— pristis (His. Sp.) 
Caradoc sandstone, 118—120. 
Upper Bala, 30—197—153—216 

— 63. 

Bala Group, 10. 
Lower Bala, 36—116. 

— — Var. B. (Hall.) 
Lower Bala, 161. 

— ramosus (Hall. Sp.) 
Lower Ludlow, 258. 

— rectangularis (M°Coy). 
Lower Bala, 161. 

— seaxtans (Hall. Sp.) 
Lower Bala, 36. 


PROTOVIRGULARIA. 


— dichotoma (M°Coy). 
Lower Bala, 161. 


PYRITONEMA. 
— fasciculus (M°Coy). 
Upper Bala, 250. 


FISTULIPORA. 
— decipiens (M°Coy.) 
Aymestry limestone, | 2. 


* When two rocks occur at any locality, or the age is doubtful, the corresponding number is repeated, between brackets. 
under each of the Geological Groups to which it might probably be referred. 


SYSTEMATIC LIST OF LOWER PALALOZOIC FOSSILS. 333 


ce eae eda | ae |e aR DS Se ett enema 
above. Geological Group. above. Geological Group. 
STROMATOPORA. FAVOSITES (continued). 
12) |— striatella (d’Orb.) 20 | — Gothlandica (Linn. Sp.) 
Aymestry limestone, 12. Wenlock limestone, 91—262—135. 
Wenlock limestone, 262. Woolhope limestone, 193. 
Upper Bala, 108. 
PALAZOPORA. 21 |— oculata (Gold. Sp.) 
148 |= anpararel(ionsde Se) Aymestry limestone, 12. 
Wenlock limestone, 91, 262. COENITES. 
15 |— favosa (M°Coy). 22 | — wtertextus (Kichw.) 
Bala Group, 10%. Aymestry limestone, 12—229. 
iy ; Upper Bala, 68—182. Wenlock limestone, 91. 
15 |— wmterstincta (Wahl. Sp.) 22 |— strigatus (M°Coy). 
Malverns, 169. Wenlock limestone, 91. 
Aymestry limestone, 12. 
Upper Ludlow, 162. NEBULIPORA. 
Wenlock limestone, 262. 23° | — explanata (M°Coy). 
Upper Bala, 62—9. Upper Bala, 62—9. 
16 |— — Var. a. subtubulata (M°Coy). 23° |— lens (M°Coy). 
Aymestry limestone, 12. Caradoc sandstone, 121]. 
Upper Bala, 62—153—141. Upper Bala, 178—211—76. 
16 |— megastoma (M°Coy). 24 |— papillata (M°Coy). 
Upper Bala, 62—171—19 a—167— Upper Ludlow, 23—97. 
116. Upper Bala, 62. 
17 |— petalliformis (Lonsd. Sp.) STENOPORA. 
7 Dipeceeats 2d 108, 24 | — fibrosa (Gold. Sp.) 
17 — subtilis (M°Coy). Upper Ludlow, 265. 
Upper Bala, 182. Aymestry limestone, 229. 
18 /— tubulata (Lonsd. Sp.) Wenlock limestone, 91—248. 
Aymestry limestone, Ee Wenlock shale, 248. 
Wenlock limestone, 262. Woolhope limestone, 193. 
Wiggs als Esler. Caradoc sandstone, 2. 
= Mets eh Bala Group, 104—200. 
Uppes Bales 620: Upper Bala, 211—62—28—295— 
54— 1538 —103—171—19 a—7 
OSs —64—125—90—108—63—250 
19 |— alveolaris (Gold.) —141—26—254—9 — 242148 
Wenlock shale—Var. 151—Var. 178. 107—5—35— 34— 114.294 
Upper Bala, 171—Var. 153—Var. 122. 
205—Var. 108—Var. 5—182—44.. 24 |— — Var.a. Lycopodites (Say.) 
20 |— aspera (d’Orb.) Upper Ludlow, 265. 
Aymestry limestone, 12. Upper Bala, 62—35—28—153—7— 
Malverns, 169. 19a— 63 —178 — 103 — 230 — 
Wenlock limestone, 91—135—262. 242, 
20  |— crassa (M°Coy). 25 |— — Var. 8. regularis (M°Coy.) 


Upper Bala, 62—90. 


Upper Ludlow, 127—265. 
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26 


26 


27 


28 


28 


30 


30 


31 


31 


32 


38 


STENOPORA (continued). 


Upper Bala, 19a. 
— granulosa (Gold. Sp.) 
Wenlock limestone, 91. 


HALYSITES. 
— catenulatus (Linn. Sp.) 
Lower Ludlow, 288. 


Wenlock limestone, 262. 
May Hill, 172. 


—171—255—108—125. 


SYRINGOPORA. 
— bifurcata (Lonsd.) 
Wenlock limestone, 262—91. 


CANINIA. 

— lata (M°Coy). 
Wenlock limestone, 262. 

— turbinata (Linn. Sp.) 
Wenlock limestone, 91—135. 
Upper Bala, 171—68. 


STREPHODES. 

— craigensis (M°Coy). 
Upper Bala, 68. 

— pseudo-ceratites (M°Coy). 
Aymestry limestone, 229. 
Wenlock limestone, 91. 
Woolhope limestone, 193. 

— trochiformis (M°Coy). 
Wenlock limestone, 91. 

— Vermiculoides (M°Coy). 
Aymestry limestone, 12. 
Wenlock limestone, 262. 


CYSTIPHYLLUM. 
— brevilamellatum (M°Coy). 
Wenlock limestone, 262. 
CLISIOPHYLLUM. 
— vortex (M°Coy). 
Wenlock limestone, 262. 
STROMBODES. 


— Wenlockensis (M‘Coy). 
Wenlock limestone, 262, 


Upper Bala, 153—9—62—116—205 | 
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36 


37 


38 


39 


40 


40 


45 
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ACERVULARIA. 


— ananas (Linn. Sp.) 
Wenlock limestone, 91—135. 


CYATHAXONIA. 
— Siluriensis (M°Coy). 
Ludlow Group, 259. 


SARCINULA. 
— organum (Linn. Sp.) 
Wenlock shale, (162). 
Upper Bala, 62—239—116—9—(1 62). 


ARACHNOPHYLLUM. 
— typus (M°Coy). 
Aymestry limestone, 12. 

PETRATA. 
equisulcata, (M°Coy). 

Bala Group, 21. 

Upper Bala, 62—9—116—153—182. 
bina (Lonsd. Sp.) 

Malverns, 169. 

Caradoc sandstone, 120. 
elongata (Phill. Sp.) 

Upper Bala, 13. 
rugosa (Phill. Sp.) 

Upper Bala, 199—40—198. 
subduplicata (M°Coy). 

Upper Bala, 54—153—182. 
wniserialis (M°Coy). 

Upper Bala, 199—171—153—40—7 

—205. 

SPONGARIUM. 
aquistriatum (M°Coy). 

Upper Ludlow, 18. 
Edwardsii (Murch.) 

Lower Ludlow, (84). 

Wenlock Shale, (84). 
interlineatum (M*Coy). 

Upper Ludlow, 18—23—227. 
interruptum (M°Coy). 

Upper Ludlow, 234. 


BERENICEA, 


— heterogyra (M°Coy). 
Upper Bala, 62, 
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| 


45 


46 


48 


49 


‘PTILODIOTYA. 
— acuta (Hall. Sp.) 
| Upper Bala, 153. 
|— — Var. minor. 
Upper Bala, 156. | 
'— costellata (M°Coy). | 
Bala Group, 104. 
Upper Bala, 153—171—182. 
— explanata (M°Coy). 
Upper Bala, 184—106—148—19a— 
54—62—171—205—153. 
— fucoides (M*Coy). 
Upper Bala, 153—103—64. 
— lanceolata (Gold. Sp.) 
Aymestry limestone, 12. 
Wenlock shale, 55. 
Upper Bala, 205. 


RETEPORA. 


—Hisingeri (M°Coy). 
Upper Bala, 43—54—19 a—184—62. 


GLAUCONOME. 


— disticha (Gold.) 
Wenlock limestone, 91. 
Upper Bala, 153—19a—148—184. 


FENESTELLA. 
— WMilleri (Lonsd. Sp.) 
Upper Bala, 19a—153—43. 
— patula (M°Coy). 
Wenlock limestone, 91. 
— rigidula (M°Coy). 
Wenlock limestone, 91. 
— subantiqua (VOrb.) 
Upper Bala, 171—153. 


TAXOCRINUS. 


— Orbignyi (M°Coy). 
Upper Ludlow, 117. | 
— tuberculatus (Mill. Sp.) | 
Wenlock limestone, 91. 


ICHTHYOCRINUS. 


— pyriformis (Phill. Sp.) 
Upper Ludlow, 137. 
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54 


55 


55 


56 


57 


58 


58 


60 


61 


62 


62 


MARSUPIOCRINUS. 


|— celatus (Phill. Sp.) 
Wenlock limestone, 91. 


CROTALOCRINUS. 


— rugosus (Mill. Sp.) 
Wenlock limestone, 91—262. 


| ACTINOCRINUS. 


— pulcher (Salt.) 
Upper Ludlow, 231. 
Wenlock shale, 186. 


PERIECHOCRINUS. 
— moniliferus (Mill. Sp.) 
Wenlock limestone, 91. 
GLYPTOCRINUS. 
— basalis (M°Coy). 
Upper Bala, 7. 
EUCALYPTOCRINUS. 
— decorus (Phill. Sp.) 
Wenlock limestone, 91. 
— polydactylus (M°Coy). 
Wenlock limestone, 91. 
| URASTER. 


— hirudo (Forb.) 

Upper Ludlow, 214. 
— futhveni (Forb.) 

Upper Ludlow, 117—18. 
'— primevus (Forb.) 

Upper Ludlow, 117. 
PROTASTER. 
— Sedqwickii (Forb.) 

Upper Ludlow, 86—18. 
| CARYOCYSTITES. 
| — Davisii (M°Coy). 
Upper Bala, 62—270. 


— granatum (Wahl.) 
Upper Bala, 220. 


TETRAGONIS. 
— Danbyi (M°Coy). 
Upper Ludlow, 23. 
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63 


63 


64 


128 


130 


130 


131 


CORNULITES. 


— Serpularis (Schlot.) 
Upper Ludlow, 18—23. 
Wenlock limestone, 91. 


TENTACULITES, 
— annulatus (Schlot.) 
Caradoc sandstone, 121—118. 
Upper Bala, 62—153—218—217. 
— ornatus (Sow.) 
Wenlock limestone, 91. 
Passage beds, Montgomeryshire, 
Bala Group, 21—182. 
— tenuis (Sow.) 
Upper Ludlow, 18—130. 
NEMERTITES. 
— Olivantii (Murch.) 
Upper Bala, 133. 
NEREITES. 
— Cambrensis (Murch.) 
Upper Bala, 133. 
— — Var. a. 
Bala Group, 246. 
— Sedgwickii (Murch.) 
Upper Bala, 133, 
MYRIANITES. 


— Macleayi (Murch.) 
Upper Bala, 133. 


‘| — tenwis (M°Coy). 


Bala Group, 109. 


CROSSOPODITA. 
— lata (M°Coy). 

Upper Ludlow, 236. 
— Scotica (M°Coy). 

Bala Group, 246. 
SPIRORBIS. 


— tenuis (Sow.) 
Lower Ludlow, 1386. 
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SERPULITES. 

— dispar (Salt.) 
Upper Ludlow, 227—245—18. 
Lower Ludlow, (84). 
Wenlock shale, (84). 
Caradoc sandstone, 118. 
Upper Bala, 30. 
Lower Bala, 243. 

— longissimus (Murch.) 
Upper Ludlow, 163—31. 
Aymestry limestone, 12. 


TRACH YDERMA. 
— squamosa (Phill.) 
Upper Ludlow, 18. 
— levis (M°Coy.) 
Caradoc sandstone, 2. 
CYTHEROPSIS. 
— Aldensis* (M°Coy). 
Upper Bala, 30. 
Lower Bala, 3. 
BEYRICHIA. 
— Klodeni (M°Coy). 
Upper Ludlow, 259. 
Ludlow Group, 65. 
Wenlock shale, 145. 
Upper Bala, 99. 
— complicata (Salt.) 
Lower Ludlow, (147). 
Wenlock shale, (147). 
Upper Bala, 76—178—250—57—230 
—26—188—171—207. 
Lower Bala, 212—174. 
— strangulata (Salt.) 
Upper Bala, 62, 


CERATIOCARIS. 


— elliptica (M°Coy). 
Upper Ludlow, 18. 

— inornata (M°Coy). 
Upper Ludlow, 18. 


* This fossil was obtained, with several others, after the part on Crustacea was published, but if time should permit, 
an account of the additions to the Collection will be given in an Appendix. The HZarpes parvulus is figured on Pl. 1. L. 
fig. 3, the Cytheropsis Aldensis is figured Pl. 1. L. fig. 2. 
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144 


145 


145 
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CERATIOCARIS (continued). 

— solenoides (M°Coy). 

Upper Ludlow, 18. 

— tumbonata (Salt. Sp.) 
Lower Ludlow, (147). 
Wenlock shale, (147). 
Upper Bala, 103—63. 
Bala Group, 82. 

TRINODUS. 

— agnostiformis (M°Coy). 
Upper Bala, 220. 

— tarda (Bar. Sp.) 

Upper Bala, 220. 

DIPLORHINA. 


— triplicata (Hawle and Corda). 
Upper Bala, 197. 


HARPES. 

— parvulus (M°Coy). 
Bala Group, 266. 

HARPIDELLA. 

— megalops (M°Coy). 
Wenlock limestone, 91. 
Upper Bala, 182. 


TRINUCLEUS. 

Caractacit (Murch.) 
Caradoc sandstone, 120—118. 
Caradoc shale, 52. 
Upper Bala, 7—156—146—217—70 


—242—1058—219—154—1538—76. 


— — Var. elongatus (Port.) 
Upper Bala, 217. 

— gibbifrons (M°Coy). 
Caradoc sandstone, 120. 
Bala Group, 66. 


Upper Bala, 107—250—7—205—30 | 


ae ee | 
—74—85—1038—34. 
Upper Tremadoc slate, 251. 
— latus (Portk.) 


Upper Bala, 2830—103—1 67—160— | 


27—220—197. 
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TRINUCLEUS (continued). 


— radiatus (Murch.) 

Upper Bala, 85. 

Upper Tremadoce slate, 251. 
TRETASPIS. 
— fimbriata (Murch. Sp.) 

Upper Bala, 197—30—28. 
— seticornis (His. Sp.) 

Upper Bala, 7—76—220. 

Lower Bala, 180. 
AMPYX. 
— latus (M°Coy). 

Upper Bala, 30. 
— nudus (Murch. Sp.) 

Upper Bala, 30—260—250—197. 
— parvulust (Forbes). 

Bala Group, 47. 


OGYGIA. 

— Buchi (Brong. Sp.) 
Upper Bala, 30—197—260—141— 

164. 

— radians (M°Coy). 
Upper Bala, 197. 

BARRANDIA. 

— Cordai (M°Coy). 
Upper Bala, 30. 

LICHAS. 

— subpropinqua (M°Coy). 
Upper Bala, 62. 

— laxata ? (M°Coy). 
Upper Bala, 220. 


ACANTHOPYGE. 

— Anglica (Bey. Sp.) 
Wenlock limestone, 91. 

TROCHURUS. 

— nodulosus (Salt. Sp.) 
Upper Bala, 211. 

ACIDASPIS. 

— Brighti (Murch ) 
Wenlock limestone, 91. 
Upper Bala, 19a. 


[rasc. 11.] 


+ Not described owing to the imperfection of the specimen. 
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STAUROCEPHALUS. ODONTOCHILE (continued). 
153 |— Murchisoni (Bar.) 160 |— caudata, Var. minor. 
Upper Bala, 220. Upper Ludlow, 18—259. 
CERAURUS. 161 | — longicaudata (Murch. Sp.) 
154 |— clavifrons (Dal. Sp.) Wenlock shale, 173. 
Bala Group, 46a. Caradoe shale, 52. 
Upper Bala, 9—35—160. 161 |— obtusi-caudata (Salt.) 
154 |— octo-lobatus (M*Coy). Upper Bala, 58. 
Upper Bala, 220. 162 |— ¢truncato-caudata (Portk. Sp ) 
155 |— Williamsi (M*Coy). Caradoc sandstone, 118. 
Upper Bala, 108. Upper Bala, 194. 
ECCOPTOCHILE. PORTLOCKIA. 
155 |— Sedgwicki (M*Coy). 162 |— apiculata (Salt.) 
Upper Bala, 30. Bala Group, 66. 
és Upper Bala, 167—106—28—217— 
es: 219—46—222. 
156 |— atractopyge Cuieey): Lower Bala, 115. 
Upper Bala, 218—62—7—122. 163 |— Stokesi (M. Edwards Sp.) 
157 |— seacostatus (Salt. Sp.) ower hudlonts Tol 
Upper Bala, 220—160. Wenlock limestone, 91. 
57 = voreolem el Erone Sp) Wenlock shale, 151. 
Wenlock limestone, 91. 
ENCRINURUS maar eo 
cre 164 |— Odini (Hich. Sp.) 
LOS 2 ee Ce 91 Upper Bala, 141—106—153—7—9 
ayy —62—250—230. 
Wenlock shale, 173. : : 
Wenlock grits and Caradoc sandstone, CALYMENE. 
172. 165 |—Baylei (Barr.) 
Upper Bala, 217—171. Wenlock shale, (107). 
: ; 165 |— Blumenbachi (Brong.) 
159 |— alifrons (Salt.) Wenlock I a 91 
Upper Bala, 7—38—264—211—78. Oe eee 
160 |— Downingie (Murch. Sp.) alee 2 
‘ 165 |— brevicapitata (Portk.) 
Wenlock limestone, 91. Wenlock shale. 151 
oie anes, ce Caradoc sandstone, 120—2. 
ODONTOCHILE. Upper Bala, 141—9—7—171—28— 
160 |— caudata (Brong. Sp.) 190—222—122. 
Ludlow Group, 194. 166 |— sub-diademata (M*Coy*). 


Lower Ludlow, 136. 
Wenlock limestone, 91. 


Wenlock shale, 145. 
Upper Bala, 141. 


Caradoe sandstone, 2. 

Upper Bala, 217—116—182. 
=) Vie 

Upper Bala, 56—62. 


* A specimen, quoted from Leintwardine in the text, is found to be from Acton Scott. 
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167 


167 


168 


168 


168 


169 


170 


170 


173 


i\CALYMENE (continued). 


— parvifrons (Salt.) 
Lower Bala, 240. 
— tuberculosa (Salt.) 


Upper Ludlow, 117. 
Lower Ludlow, 101. 
Caradoe shale, 52. 


HOMALONOTUS. 
— bisulcatus (Salt.) 
Caradoc sandstone, 2. 
Upper Bala, 7—167—218—38. 
— Knighti (Konig.) 
Upper Ludlow, 245. 
Wenlock shale, 173. 
— rudis (Salt.) 
Upper Bala, 38. 


ISOTELUS. 


— affinis (M°Coy). 
Upper Tremadoc slate, 251. 
— laticostatus (Green Sp.) 
Wenlock shale, 165. 
Upper Bala, 220—30. 
— Powisi (Murch.) 
‘ Upper Bala, 154—26—218—7—197. 
— tyrannus (Murch. Sp.) 
Upper Bala, 141—71—107—188— 
250. 


ILLAENUS. 


— crassicauda (Dalman*). 
Bala Group, 29. 
— Davisi (Salt.) 
Upper Bala, 220—160—154—211. 
— latus (M°Coy). 
Bala Group, 266. 
Lower Bala, 131. 
— Rosenbergi (Kichw.) 
Upper Bala, 62—239—19a—182. 


DISPLANUS. 


— centrotus (Dal. Sp.) 
Upper Bala, 154—141. 


174 


174 


175 


187 


189 


188 


188 


190 


190 


192 


FORBESIA. 

— latifrons (M°Coy). 
Ludlow Group, 259. 

— Stokesi (Murch. Sp.) 
Wenlock limestone, 135. 


EURYPTERUS. 
— cephalaspis (Salt.) 
Upper Ludlow, 130. 


PTERYGOTUS. 
— lepto-dactylus (M*Coy). 
Lower Ludlow, 136. 


PSEUDOCRANIA. 

— divaricata (M°Coy). 
Upper Bala, 28—211. 
Lower Bala, 243. 


ORBICULOIDEA. 

— implicata (Sow. Sp.) 
Ludlow Group, 194. 
Wenlock shale, (126). 
Upper Bala, (126). 

SIPHONOTRETA. 

— Anglica (Morris). 

Lower Ludlow, 238. 


|— micula (M°Coy). 


Upper Bala, 197—260—203. 


DISCINA. 
— Morrisi (Davidson). 
Lower Ludlow, 136. 
— rugata (Sow. Sp.) 
Upper Ludlow, 18—265—31—163— 
214, 
— *striata (Sow.) 
Upper Ludlow, 18. 


SPIRIFERA. 
— biforata (Schlot.) 
— — Var. a. lynx (Kichwald Sp.) 
Upper Bala, 7—205—28—116—167 
—211—168—383. 
— — Var. 8. dentata (Pand. Sp.) 
Upper Bala, 62—54—219. 


* See note at foot of page 336. 
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SPIRIFERA (continued). SPIRIGERINA (continued). 
192 |— biforata, Var. y. biforata (Schlot. Sp.) 198 |— reticularis (Linn. Sp.) 
Upper Bala, 114—7—171—28. Wenlock limestone, 262—91—265. 
193. |— — Var. 4. fissicostata (M°Coy). Wenlock shale, 173—(126). 
Upper Bala, 283—198—7—13—103 Woolhope limestone, 138. 
—218—62—11—19a—166—171 Wenlock grit and Caradoc sandstone, 
—254. 172. 
193 | — erispa (Linn. Sp.) Upper Bala, 56—(126). 
Lower Ludlow, (150). 
eee shale, 55—(150)—(126). HEMITHYRIS. 
Upper Bala, (126). : 
108 al pe (Dal. Sp.) 199 |— angustifrons (M°Coy). 
Wenlock limestone, 1385—265. 5. iene LB zoate: 
194 |— msularis (Hichw. Sp.) 200° | cheepataseveek:) 
Tipe eak apne Lower Ludlow, 136. 
Setubal 69 ‘ W oolhope limestone, 193. 
ou pint (McCoy). 200 |— Davidsoni (M*Coy). 
Caradoc sandstone, 177. 5 Dips ey Lucio, as 
Upper Bala, 48—62—54—171. 20U = onan one) 
195 |— radiata (Sow) ; Upper Bala, 25. 
Wenlock shale, 126. ZOU ae ae ee) 
Tose | eubopia (D’Orb.) Wenlock limestone, 135. 
Upper Ludlow, 139—18—214. 20D ies wes Cae 15 
196 |— (Cyrtia) trapezoidali, (Dalm.) cl enioes “aroup iC PD: . 
Upper Ludlow, 265. Upper Balate eal rst10)- 
Wenlock haley 07) 201 |— hemispherica (Sow. Sp.) 
aneepalees en fa 07) Caradoe sandstone, 215 *. 
ae ‘ ; Bala Group, 21. 
: Upper Bala, 217. 
196 |— tumida (Dal. S Pees 
u P.) 202 |— — Var. Scotica. 
Wenlock limestone, 91—265. Upper Bala, 182. 
SPIRIGERINA. 202 | — lacunosa (Linn. Sp.) 
P 
197 |— cuneata (Dal. Sp.) Wenlock limestone, 262. 
Wenlock limestone, 262. 203  |— Lewisi (Davidson Sp.) 
197 |— marginalis (Dal. Sp.) Wenlock limestone, 91. 
Wenlock limestone, 262. Upper Bala, 171. 
Upper Bala, 211—5—148—221—205 || 204 |— navicula (Sow. Sp.) 
—171—7—108—19a—103—250. Upper Ludlow, 214—118t. 
198 


— reticularis (Linn. Sp.) 
Upper Ludlow, 59—31. 
Aymestry limestone, 229. 
Lower Ludlow, 136—185. 
Ludlow Group, 194. 


Ludlow Group, 65—75. 
Lower Ludlow, 94—(84)—185. 
Wenlock shale, 261. 


Caradoc sandstone and Wenlock grit, 


172. 


* The Caradoc sandstone near this locality has not been mentioned in the list of localities. 
t A small bit of Ludlow limestone is found here which probably furnished this specimen. 
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208 


208 


HEMITHYRIS (continued). 


_— nasuta (M°Coy). 
Upper Lala, 68. 
Jack nucula (Sow. Sp.) 
| Upper Ludlow, 59—18—181—265— 
| 31—163—139. 
| Aymestry limestone, 229. 
Ludlow Group, 194—92—75. 
Lower Ludlow, (84)—(150)—185— 
136. 
Wenlock shale, (84)—(150)—(15). 
Bala Group, 21—(15). 
| — pentagona (Sow. Sp.) 
Upper Ludlow, 118*. 
Wenlock shale, 55. 
— ?pisum (Sow.) 
Wenlock limestone, 262. 
— rotunda (Sow. Sp.) 
Upper Bala, 5. 
— sphwroidalis (M*Coy). 
Upper Ludlow, 118+. 
Wenlock limestone, 91—135. 
— Stricklandi (Sow. Sp.) 
Aymestry limestone, 229. 
— subundata (M°Coy). 
Upper Bala, 171—205—4. 
— upsilon (Bar. Sp.) 
Upper Bala, 217. 
— Witlsoni (Sow. Sp.) 
Upper Ludlow, 31. 
Aymestry limestone, 229. 
Lower Ludlow, 215—136. 
Wenlock limestone, 262. 
Wenlock shale, 79. 


PENTAMERUS. 
— galeatus (Dal. Sp.) 
Ludlow Group, 194. 
Lower Ludlow, 101—136. 
Wenlock limestone, 91—262—265. 
— globosa (Sow. Sp.) 
Wenlock shale, (126). 
Bala Group, 16—(126). 
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PENTAMERUS (continued). 
— Knighti (Sow.) 
Aymestry limestone, 12—229—265— 
118}. 
Lower Ludlow, 1836—101. 
— levis (Sow.) 
Caradoc sandstone, 232—120. 
Upper Bala, 217—199—54—30. 
— lens (Sow. Sp.) 
Upper Bala, 62—170. 
— microcamerus (M°Coy). 
May Hill, 172. 
Upper Bala, 170. 
— oblongus (Sow.) 
Caradoe sandstone, 2—120—118 — 
215¢. 
Upper Bala, 108—40. 
— undatus (Sow. Sp.) 
Upper Bala, 171—205—108—170— 
199. 


PORAMBONITES (Pand.) 


— intercedens (Pand.) 
Bala Group, 266. 


ORTHIS. 
— Actonie (Sow.) 

Caradoc sandstone, 2. 

Upper Bala, 7—103—19 a—254—158 
—167—35—28—211—76— 62 — 
116—219—26—171—125—122. 

— biloba (Linn. Sp.) 
Upper Bala, 46. 
— callactis (Dal ) 
Bala Group, 266. 
Upper Bala, 13—99. 
— calligramma (Dal.) 

Caradoe sandstone, 118. 

Upper Bala, 19a — 50 — 62 — 107 — 
158—39—122. 

Lower Bala, 243. 

— — Var. a. calliptycha (M°Coy). 

Upper Bala, 153. 


* See previous note, at foot of page 340. 


+ See note at foot of preceding page. 


{ The Caradoc sandstone, near this spot, has not been noted in the list of localities. 
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|ORTHIS (continued). 


— confinis (Salt.) 
Bala Group, 29—60—249. 
Upper Bala, 141—182. 

— erispa (M°Coy.) 
Upper Bala, 13—113. 

— elegantula (Dal.) 

Lower Ludlow, 185. 

Wenlock limestone, 91. 

Upper Bala, 64—63—168—26—88 
— 178—27—44— 270 —7 43 5 — 
19 a—211—256—7—171—99. 

— — Var. a. 

Caradoc sandstone, 2—120—121— 
177—209. 

Bala Group, 16. 

Upper Bala, 217—160—178—146— 
103—153—221—43—219—182— 
78—28—197—57—7—13_—34_33. 

Lower Bala, 174—37. 

— expansa (Sow.) 

Wenlock shale, 173—(126). 

Caradoe sandstone, 118—120. 

Upper Bala, 196—7—8—148—103 
—178—99—146—74—80— 62— 
171—160— 188—141—71—153 
—(126). 

— flabellulum (Sow.) 

Upper Bala, 20—7—62—103—154— 
74—178—35—44—153—9. 

Bala Group, 158. 

Lower Bala, 180. 

— — Var, 
Bala Group, 158. 

— Hirnantensis (M°Coy). 
Upper Bala, 1—166—77—168., 
Lower Bala, 49. 

— hybrida (Sow.) 
Wenlock limestone, 91—262. 
Upper Bala, 171. 

— lunata (Sow.) 

Upper Ludlow, 18S—163—128—181. 

Lower Ludlow, 94—136—84. 

Ludlow Group, 194—92. 

Wenlock limestone, 265. 

Wenlock shale, 126. 


above. 
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ORTHIS (continued). 
— parea (Pander). 

Lower Ludlow, (147). 

Wenlock shale, 79—(147). 

Caradoc sandstone, 121. 

Bala Group, 10—158. 

Upper Bala, 153—103—35— 148 — 
61—167— 28—178— 85—219— 
270 —71— 160 —63— 199 —38— 
108—64—82—188, 

Lower Bala, 37. 

— Var. avellana, M. V. K. 
Upper Bala, 122—242—182. 
Upper Tremadoc slates, 251. 
— plicata (Sow. Sp.) 

Upper Bala, 103—28—153—78—7 
—-27—221—80—13—17 1—217— 
167—99—199.—Var. 35—122. 

— porcata (M°Coy). 

Caradoe sandstone, 120. 

Upper Bala, 153—116—54—19 a— 
62—7— 64—S8. 

— — Var. 
Upper Bala, 207. 
— protensa (Sow.) 
Upper Bala, 108—35—11—171. 
Wenlock shale, 151. 
— reversa (Salt.) 
Upper Bala, 182. 
— retrorsistria (M°Coy). 
Caradoc sandstone, (100). 
Bala Group, (100). 
Upper Bala, 111—44—32—154—80 
—197— 384—7 — 242 —6 — 2038 — 
148—39. 
Lower Bala, 208—174. 
— rigida (Davidson). 
Upper Bala, 28—7—99. 

— rustica (Sow.) 

Wenlock limestone, 262. 
— sarmentosa (M°Coy). 

Bala Group, 158. 
— sagittifera (M°Coy). 

Upper Bala, 1. 
— testudinaria (Dal.) 

Caradoc sandstone, 120—118. 
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ORTHIS (continued). 


— testudinaria (Dal.) 

Upper Bala, 7—168—20—88—98— 
13—171—178— 207 —74—_99— 
182. 

— Var. a. 
Upper Bala, 26—230—385—54. 
— turgida (M°Coy). 

May Hill, 172. 

Upper Bala, 70—56—107—63—141 
—171—69. 

— vespertilio (Sow.) 

Caradoe sandstone, 121—2. 

Upper Bala, 19a—7—28—80—35— 
219—103—78 —13—242—99— 
62—64— 178—160—141— 197 — 
264—222—33—122. 

Lower Bala, Var. 180. 


ORTHISINA. 

— ascendens (Pand. Sp.) 
Upper Bala, 54—43. 

— Scotica (M°Coy). 
Bala Group, 60. 
Upper Bala, 68. 


LEPTAINA. 

— alternata (Conrad). 
Wenlock Group, (15). 
Upper Bala, 182—(15). 

— corrugata (Portk. Sp.) 
Wenlock shale, (107). 
Upper Bala, (107). 

— deltoidea (Conrad) . 
Caradoc sandstone, 120. 
Upper Bala, 62—7. 

— — Var. B. undata (M°Coy). 


Upper Bala, 160—211—25—78—28 |, 


—103—54—7—62—56—141. 

— levigata (Sow.) 

Lower Ludlow, 185. 

Wenlock shale, 55—(126)—(261). 

Caradoe sandstone, 110. 

Upper Bala, 93—(261)—(126). 
— minima (Sow.) 

Lower Ludlow, 145. 

Wenlock shale, 79—145. 
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Genera and Species, with the localities represented by the 
numbers of the preceding List, under each 
Geological Group. 


LEPT ANA (continued). 
— minima (Sow.) 
Caradoe sandstone, 110. 
Upper Bala, 222. 
— Ouralensis (M. V. K.) 
W oolhope limestone, 193. 
— quinquecostata (M°Coy). 

Wenlock shale, 151. 

Bala Group, 104—105—60. 

Upper Bala, 48S—171—108 —199— 
205—254—7—69. 

— sericea (Sow.) 

Caradoc sandstone, 120 —121—118— 
177. 

Bala Group, 16—200. 

Upper Bala, 64—146—178—7—74. 
—72—153 —43—20—221—44— 
1083—108—24.2—122—222—37— 
68—5—78— 62 —27— 26 —35— 
241—230— 197 —198—211—264 
—148 —171 — 80 — 217—54—99 
—203—254, 

Lower Bala, 243—174. 

— — Var. rhombica. 

Wenlock shale, 157. 

Upper Bala, 122—171—254—205— 
48—7—103. 

— tenuicincta (M°Coy). 

Bala Group, 46 a. 

— tenuissimestriata (M°Coy). 

Caradoc sandstone, 1 18—177. 

Bala Group, 46a. 

Upper Bala, 141—269—62—32. 

Lower Bala, 212. 

— transversalis (Dal.) 
Wenlock limestone, 91. 
Wenlock grit and Caradoc sandstone, 


172. 
Upper Bala, 1583—160—13—62. 
STROPHOMENA. 


— antiquata (Sow. Sp.) 
Upper Bala, 62—19 a—153—171. 
— compressa (Sow. Sp.) 
Caradoc sandstone, 121—177. 
Bala Group, 244. 
Upper Bala, 71—178—26—35—257 
—78—217. 
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STROPHOMENA (continued). LEPTAGONIA (continued). 
243 |— euglypha (Dal. Sp.) 248 |— depressa (Dal. Sp.) 
Lower Ludlow, 136. Wenlock grit and Caradoc sandstone, 
Wenlock limestone, 91—265. 172. 
Wenlock shale, 55. Caradoc sandstone, 120—2. 
Woolhope limestone, 138. noe Be eee ee 
: —264—19a—199—62—153 — 
BS ce ttys Sp.) 28—64—171—230—5—219 —7 — 
pper Ludlow, 31. 
Lower Ludlow, 253. LD ge angie eo: 
tt — — Var. ptychotis. 
Aymestry limestone, 229. 4 J 
Wenlock shale, 126 Bale Gree yee 
’ cae Upper Bala, 264—48—35. 
244 | — es vas 249° |— Ungula (M°Coy). 
udlow Group, : 
Wenlock ne 91. Wiggs BEN, Mee aie 
Upper Bala, 54. CHONETES. 
244 |— grandis (Sow. Sp.) 249 |— lata (V. Buch Sp.) 
Caradoe sandstone, 120 —172. Upper Ludlow, 265—163—18—128 
Upper Bala, 218—20—46—19 a—7 —139—214—181—31. 
Ae 3 Gelb A——49 Ludlow Group, 75—92—2359. 
245 |— pecten (Linn. Sp.) Wenlock shale, 173. 
Wenlock shale, 173. LINGULA. 
Woolhope limestone, 138. 251 |— attenuata (Sow.) 
Wenlock grit and Caradoc sandstone, Upper Bala, 191. 
172. 251 |— cornea (Sow.) 
Upper Bala, 62—19 a—218—9—122 Upper Ludlow, 18—163. 
—56. 251 |— curta (Conrad). 
246 |— simulans (M°Coy). Upper Bala, 260. 
Lower Ludlow, (169). 252 |— Davisi (M°Coy). 
Wenlock shale, (169)—(107). Upper Bala, 62—191. 
Upper Bala, 46—19 a—(107). Lingula flags, 201. 
246 |— spiriferoides (M°Coy). 252 |— granulata (Phill.) 
Caradoc sandstone, 121. Upper Bala, 141—250. 
Pala Group, 16. 253 |— lata (Sow.) 
Upper Bala, 242—62—217—103— Upper Ludlow, 181—265. 
219 —179—85—26—7—28—99— Lower Ludlow, 136. 
34, 253 |— Lewisi (Sow.) 
Lower Bala, 102—208. Aymestry limestone, 229. 
Caradoe shale, 52. 
LEPTAGONIA. 253 |— longissima (Pander). 
248 |— depressa (Dal. Sp.) Upper Bala, 184. 
Ludlow Group, 194. 253 |— obtusa (Hall). 
Upper Ludlow, 31 —265. Upper Bala, 141. 
Wenlock limestone, 91—265—262. 254 |— ovata (M°Coy). 


| Wenlock shale, (126). 
| Woolhope limestone, 138. 


Upper Bala, 62—28. 
Lingula flags, 95—201. 
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254 


263 


| LINGULA (continued). 
— tenuigranulata (M°Coy). 
Upper Bala, 7—80. 


SPONDYLOBOLUS. 
'— craniolaris (M°Coy). 
Upper Bala, 30. 


AVICULA. 
— Danbyi (M°Coy). 
Upper Ludlow, 18. 
— orbicularis (Sow.) 
Caradoc sandstone, 2. 


PTERINEA. 

— asperula (M°Coy). 
Upper Bala, 30. 

— Boydi (Conrad Sp.) 
Upper Ludlow, 23. 

— demissa (Conrad Sp.) 
Upper Ludlow, 18—210. 
Lower Ludlow, (169). 
Wenlock shale, 173—(169). 

— hians (M°Coy). 
Upper Ludlow, 181. 

— lineata (Gold.) 
Upper Ludlow, 18. 
Wenlock shale, 173. 

— megaloba (M°Coy). 
Upper Ludlow, 236. 

— pleuroptera (Conrad). 
Upper Ludlow, 18. 
Ludlow Group, 194. 
Upper Bala, 54. 

— retroflera (Wahl. Sp.) 
Upper Ludlow, 119. 

— — Var. a. 
Upper Ludlow, 18—117. 
Lower Ludlow, 186. 

— erect, Var. 5 
Upper Ludlow, 134. 

— — Var. naviformis. 
Upper Ludlow, 130—127, 
Wenlock limestone, 91. 

— Sowerbyi (M°Coy). 
Lower Ludlow, 136, 

[Fasc. 1] 


263 


263 


264 


264 


265 


266 


266 


267 


266 


267 


267 


268 
268 


269 


| PTERINEA (continued). 


— subfalcata (Conrad Sp.) 
Upper Ludlow, 18—210. 
Wenlock shale, 123. 
— tenuistriata (M°Coy). 
Upper Ludlow, 18—31—163—210. 
Lower Ludlow, 94. 
Ludlow Group, 194—75. 
Wenlock shale, 173. 
Upper Bala, 218. 


AMBONYCHIA. 


— acuticostata (M°Coy). 
Lower Ludlow, (84). 
Wenlock shale, (84). 

— striata (Sow. Sp.) 
Ludlow Group, 194. 
Lower Ludlow, 136—101. 
Upper Bala. 54. 


MYTILUS. 


— unguiculatus (Salt.) 
Caradoc sandstone, 209. 


MODIOLOPSIS. 


— antiqua (Sow. Sp.) 
Upper Bala, 103. 
— complanata (Sow. Sp.) 
Upper Ludlow, 130—236. 
— expansa (Port.) 
Upper Bala, 164. 
— inflata (M°Coy). 
Upper Bala, 73—197. 
— modiolaris (Conrad Sp.) 
Caradoc sandstone, 120—121. 
Upper Bala, 166—35. 
— Nilsoni (His. Sp.) 
Ludlow Group, 194. 
Wenlock shale, 173. 
— platyphylla (Salt. Sp.) 
Upper Ludlow, 236. 
— postlineata (M*Coy). 
Upper Bala, 7. 
— solenoides (Sow. Sp.) 
Upper Ludlow, 18—236, 
Vex 
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Genera and Species, with the localities represented by the 
numbers of the preceding List, under each 
Geological Group. 


DOLABRA. 
— elliptica (M°Coy). 
Upper Ludlow, 236. 
— obtusa (M°Coy). 
Upper Ludlow, 236. 


ANODONTOPSIS. 
— angustifrons (M°Coy). 
Upper Ludlow, 18—130. 
— bulla (M°Coy). 
Upper Ludlow, 130. 
— levis (Sow. Sp.) 
Upper Ludlow, 155. 
— quadratus (M°Coy). 
Upper Ludlow, 2386. 
— securiformis (M°Coy). 
Upper Ludlow, 18. 
LYRODESMA. 
— plana (Conrad). 
Upper Bala, 270. 
CLIDOPHORUS. 
— ovalis (M°Coy). 
Caradoc sandstone, 209. 
Upper Bala, 88. 
Bala Group, 51. 
— planulatus (Conrad Sp.) 
Wenlock shale, (126). 
Upper Bala, (126). 
TELLINOMYA. 
— lingulicomes (M°Coy). 
Lingula flags, 201. 
ORTHONOTUS (Sow. Sp.) 
— cymbiformis (Sow. Sp.) 
Upper Ludlow, 119—31. 
— nasutus (Conrad Sp.) 
Caradoc sandstone, 121. 
— semisulcatus (Sow. Sp.) 
Upper Ludlow, 130. 
Upper Bala, 182. 
SANGUINOLITES. 
— anguiliferus (M°Coy). 
Upper Ludlow, 18. 
— decipiens (M*Coy). 
Upper Ludlow, 18—155. 
Bala or Wenlock Group, 15. 
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277 


278 


280 


280 


280 


281 


281 


282 


282 


283 


SANGUINOLITES (continued). 
— tnornatus (Phill. Sp.) 
Bala or Wenlock Group, 15. 


LEPTODOMUS. 
— amygdalinus (Sow. Sp.) 
Upper Ludlow, 163—18—23. 
Ludlow Group, 75. 
— — Var. retusus. 
Upper Ludlow, 163. 
— globulosus (M°Coy). 
Upper Ludlow, 245—130—18. 
— impressus (Sow. Sp.) 
Upper Ludlow, 181. 
— truncatus (M°Coy). 
Upper Ludlow, 18. 
— undatus (Sow. Sp.) 
Upper Ludlow, 18. 


GRAMMYSIA. 

— cingulata (His. Sp.) 

— — Var.a. 
Upper Ludlow, 18. 
Wenlock limestone, 91. 

— — Var. p. triangulata (Salt.) 
Upper Ludlow, 18—155—2386. 

— — Var. y. obliqua (M°Coy). 
Upper Ludlow, 117. 

— eatrasulcata (Salt. Sp.) 
Upper Ludlow, 18. 

— rotundata (Salt.) 
Upper Ludlow, 18. 


CARDIOLA. 
— sibrosa (Sow.) 
Ludlow Group, 194. 
— interrupta (Brod.) 
Ludlow Group, 75. 
Lower Ludlow, 136—94—202—185. 
Wenlock shale, 268—151—45—165. 
Upper Bala, 30—252—114— 287. 
ARCA. 
— Edmondiiformis (M°Coy). 
Upper Ludlow, 18. 
Wenlock shale, 151. 
Caradoc sandstone, 177. 
Upper Bala, 8—57—1. 
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ARCA (continued). CAPULUS. 
283 |— primitiva (Phill.) ; 290 |— KHuomphaloides (M°Coy). 
Upper Ludlow, 18—117. Lower Ludlow, 136. 
283 | — subequalis (M°Coy). 290 |— Haliotis (Sow. Sp.) 
Upper Ludlow, 155. Wenlock limestone, 135. 
een See PLEUROTOMARIA. 
284 |— antiqua (Sow. Sp.) 
Upper Ludlow, 236. 290 | crear ey), 
Upper Bala, 63. Upper Ludlow, 23. 
234 |— coarctata (Phill. Sp.) 291 |— lenticularis (Sow. Sp.) 
Upper Ludlow, 18. Hewes Ludlow, 136. 
Lower Ludlow, (84). Upper Bala, 7. 
Wenlock shale, ($4). ma ee (Portk.) 
284 |— ovata (Sow. Sp.) Upper Bala, 54—13. 
Upper Ludlow, 28—18—155—119— Bala Group, 158. 
236—81. 292 |— undata (Sow.) 
NUCULA. Lower Ludlow, 136. 
285 |— Anglica (d’Orb.) MURCHISONIA. 
Upper Ludlow, 117—23. | 292 |— angustata (Hall). 
Upper Bala and Wenlock shale, 162. Lower Bala, 131. 
285 |— levata (Hall). 292 |— cancellatula (M°Coy). 
Lower Ludlow, (84). Upper Bala, 7—182. 
Wenlock shale, (84). 293 |— cingulata (His. Sp.) 
Caradoc sandstone, 209. Lower Ludlow, 136. 
Upper Bala, 63. 293 —— gyrogonia (M°Coy). 
Lower Bala, 174. Upper Bala, 270—146. 
NUCULITES. 293 |— Lloydi (Sow. Sp.) 
286 |— post-striatus (Emmons). 294. ee Ludlow; aor 
Caradoc sandstone, 110. gy Peciee Oo: 
TELLINITES Upper Bala, 7—171—182. 
By ae Upper Tremadoc slate, 251. 
2801) eas (MECoy) 294 | — simplex (M°Coy). 
Upper ud ae Upper Bala, 7—182. 
THECA. Bala Group, 105. 
287 |— Forbesii (Sharp). 294 |— torquata (M°Coy). 
Upper Ludlow, 139. Upper Ludlow, 234—18—236. 
Lower Ludlow, (84). 
Wenlock shale, mn Ae euny ra 
— crebristria (M°Coy). 
ON se ti Upper Bala, 103-170-7184. 
287 |— cancellata (Sandberger). 295 |— Williamsi (Sow. Sp.) 
Upper Ludlow, 18. ‘ Upper Bala, 170. 
Ludlow Group, 194—259. 
Upper Bala, 28. TROCHUS. 
288 |— subtilis (Salt.) 296 |— celatulus (M°Coy). 


Upper Ludlow, 23—18. 


Woolhope limestone, 193. 
ne Sg oe 
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TROCHUS (continued). LOXONEMA. 
296 |— constrictus (M°Coy). 302 |— elegans (M°Coy). 
Upper Bala, 28—78. Lower Ludlow, 136. 
296 |— helicites (Sow.) HOLOPELLA. 
pace Muley. e232; 303. |— cancellata (Sow. Sp.) 
Upper Bala, 141—182. Upper Ludlons 129. 
297 |— Mooret (M°Coy). 303 |— conica (Sow. Sp.) 
Upper Bala, 182. Upper Ludlow, 236. 
303 |— gracilior (M °Coy). 
EUOMPHALUS. Lower Ludlow, (84). 
297 |— centrifugus (Wahl. Sp.) Wenlock shale, (84). 
Lower Ludlow, 136. 303 |— gregaria (Sow. Sp.) 
298 |— discors (Sow.) - Upper Ludlow, 17—119 
Wenlock limestone, 262. Ludlow Group, 259. 
298 |— funatus (Sow.) Caradoe sandstone, 209. 
Wenlock limestone, 262—265. 304 |— intermedia (M*Coy). 
Wenlock grit and Caradoc sandstone, Upper Ludlow, 117. 
172. 304 |— monile (M°Coy). 
298 |— lyratus (M°Coy). Upper Bala, 230. 
Upper Bala, 153. 304 | — obsoleta (Sow. Sp.) 
298 |— rugosus (Sow.) Upper Ludlow, 119. 
Upper Ludlow, 163. 304 |— tenwicincta (M°Coy). 
Wenlock limestone, 135—265— Upper Bala, 182. 
262. LITORINA. 
299 |— sculptus (Sow.) 305 |— corallii (Sow. Sp.) 
Wenlock limestone, 262. Upper Ludlow, 18. 
299 |— tricinctus (M°Coy). 305 |— octavia (D°Orb. Sp.) 
Upper Bala, 87—182. Upper Ludlow, 117—265—31. 
299 |— triporcatus (M°Coy). 306 |— undifera (M°Coy). 
Upper Bala, 54—107. Upper Ludlow, 181. 
MACLUREIA. BELLEROPHON. 
300 |— macromphala (M*Coy). 808 |— dilobatus (Sow.) 
Upper Bala, 68. Caradoc shale, 52. 
300 |— magna (Leseur). Caradoc sandstone, 120. 
Lower Bala:-181—8. Upper Bala, 85—270—88—74—1 54. 
Bala Group, 244. 
ECCYLIOMPHALUS. 309 |— carinatus (Sow.) 
301 |— Scoticus (M°Coy). Upper Ludlow, 236. 
Upper Bala, 182. Upper Bala, 88. 
Lower Bala, 131. 309 |— dilatatus (Sow.) 
Upper Bala, 182. 
NATICOPSIS. 309 |— expansus (Sow.) 
301 |— glaucinoides (Sow. Sp.) Upper Ludlow, 18—119—163. 


Upper Ludlow, 17—18. 


Upper Bala, 88. 
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— trilobatus (Sow.) 


CYRTOCERAS. 


ORTHOCERAS. 


— baculiforme (Salt.) 
— Brighti (Sow.) 


— bullatum (Sow.) 


— centrale? (His.) 


— dimidiatum (Sow.) 


— filosum (Sow.) 


— laqueatum (Hall). 


Geological Group. nenibes Geological Group. 
BELLEROPHON (continued). ORTHOCERAS (continued). 
— Murchisoni (d@Orb.) 315 |— Ludense (Sow.) 
Upper Ludlow, 119. Lower Ludlow, 136. 
— ornatus (Conrad Sp.) 315 |— Mocktreense (Sow.) 
Bala Group, 244. Wenlock limestone, 135. 
— subdecussatus (M°Coy). 316 |— politum (M®Coy). 
Caradoc Group, 152. Bala Group, 105. 
Upper Bala, 7—182 316 |— primevum (Forb. Sp.) 
Wenlock shale, 73. 
Upper Ludlow, 236. Upper Bala, 80—90. 
Wenlockensis (Sow.) 316 |— semipartitum (Sow.) 
Wenlock limestone, 265. Upper Ludlow, 119. 
317 |— sub-undulatum (Portk.) 
— multicameratum (Hall). Upper Ludlow, 117—181. 
Lower Bala, 131. Lower Ludlow, 67—136—101. 
Wenlock limestone, 262. 
Wenlock shale, 55—151—123. 
— angulatum (Wah1 ) Caradoe sandstone, 177. 
Upper Ludlow, 93. Upper Bala, 62—58—11—30—114— 
Ludlow Group, 259. 260—90. 
Lower Ludlow, 101. 317 |— tenwicinctum (Portk.) 
Wenlock shale, 151. Upper Ludlow, 127—18—265. 
Upper Bala, 30. Lower Ludlow, (84). 
Wenlock shale, (84). 
Upper Ludlow, 23. Upper Bala, 62—58. 
317 |— tenuistriatum (Minst.) 
Wenlock limestone, 135. Upper Bala, 182. 
818 |— vagans (Salt.) 
Upper Ludlow, 139—134—236. Upper Bala, 62—160—220—76. 
Wenlock shale, 157. 318 |— ventricosum (Sharp Sp.) 
Upper Bala or Wenlock shale, 24. 
Upper Bala, 141. Upper Bala, 64—380. 
Upper Ludlow, 28—81. 
yee Ludlow, 136. CYCLOCERAS. 
319 |— annulatum (Sow. Sp.) 
Lower Ludlow, 136—101. Wenlock limestone, 135. 
Upper Bala, 30—58—62. W oolhope limestone, 193. 
— imbricatum (Wahl.) Caradoc shale, 52. 
Upper Ludlow, 180. Upper Bala, 62. 
Bala Group, 82. 
Upper Ludlow, 130. 319 |— arcuoliratum (Hall Sp.) 
Wenlock shale, (84). Bala Group, 266. 
Lower Ludlow, (84). 319 |— bilineatum (Hall Sp.) 


Upper Bala, 62—58. 


Bala Group, 10. 
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CYCLOCERAS (continued). 


— Ibex (Sow.) 
Upper Ludlow, 18—127. 
Upper Bala, 62—130. 


— subannulatum (Miinst. Sp.) 
Upper Ludlow, 23. 
Upper Bala, 62—30—58—114. 


— tenuiannulatum (M°Coy). 
Upper Ludlow, 23. 
Aymestry limestone, 12. 
Lower Ludlow, 136. 
— tracheale (Sow. Sp.) 
Upper Ludlow, 163—130—236—18. 
Lower Ludlow, (84). 
Wenlock shale, (84)—123. 
Wenlock or Bala Group, 15. 
POTERIOCERAS. 
— ellipticum (M°Coy). 
Aymestry limestone, 12. 
— pyriforme (Sow. Sp.) 
Aymestry limestone, 12. 
PHRAGMOCERAS. 


— intermedium (M°Coy). 
Lower Ludlow, 136. 
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PHRAGMOCERAS (continued). 


— ventricosum (Sow.) 
Lower Ludlow, 101. 


LITUITES. 

— articulatus (Sow.) 
Lower Ludlow, 101. 
Wenlock shale, (261). 
Upper Bala, (261). 

— cornuarietis (Sow.) 
Upper Bala, 62. 


TROCHOLITES. 

— anguiformis (Sow. Sp.) 
Upper Bala, 184. 

— planorbiformis (Conrad). 
Upper Bala, 78. 


HORTOLUS. 

— giganteus (Sow. Sp.) 
Lower Ludlow, 101—136. 
Upper Bala, 30. 

— Ibex (Sow. Sp.) 
Upper Ludlow, 117. 
Ludlow Group, 259. 
Wenlock limestone, 135. 


§ 3. LISTS OF THE LOWER PALZOZOIC FOSSILS UNDER THE HEADS 


LOCALITIES, ARRANGED ALPHABETICALLY. 


Aber Hirnant, E. of Bala, N. Wales. Upper Bala. 
Orthis Hirnantensis (M°Coy). 
— sagittifera (M°Coy). 
Spirifera biforata (Schlot.) 
— — Var. fissicostata (M°Coy). 
Arca Edmondiiformis (M°Coy). 


Acton Scott, Church Stretton, Shropshire. Caradoc 
sandstone. 
Stenopora fibrosa (Gold. Sp.) 
Trachyderma levis (M°Coy). 
Calymene brevicapitata (Portk.) 
— subdiademata (M°Coy). 
Homalonotus bisulcatus (Salt.) 
Pentamerus oblongus (Sow.) 
Orthis Actonize (Sow.) 
— elegantula (Dal.) Var. a. 
-— Vespertilio (Sow.) 
Leptagonia depressa (Dal. Sp.) 
Avicula orbicularis (Sow.) 


Aldens on the Stincher, Ayrshire. Lower Bala. 
Cytheropsis Aldensis (M°Coy). 
Maclureia magna (Leseur). 


Allt ffair ffynnon, Llanfyllin, N. Wales. Upper Bala. 
Hemithyris subundata (M°Coy). 


Allt Goch, Llanfyllin, Montgomeryshire. Upper Bala. 
Paleopora tubulata (Lonsd. Sp.) 
— — Var. a. 
Favosites alveolaris (Gold.) Var. 
Stenopora fibrosa (Gold. Sp.) 
Spirigerina marginalis (Dal. Sp.) 
Hemithyris rotunda (Sow. Sp.) 
Leptzna sericea (Sow.) 
Leptagonia depressa (Dal. Sp.) 


Allt tre Ffynnon, Parish of Llanrhaydr. Upper Bala. 
Orthis retrorsistria (M°Coy). 


Allt yr Anker, Meifod, Montgomeryshire. Upper Bala. 
Stenopora fibrosa (Gold. Sp.) 


Allt yr Anker (continued). 


— — Var. a. Lycopodites (Say.) 
Petraia uniserialis (M°Coy). 
Glyptocrinus basalis (M°Coy). 
Trinucleus Caractaci (Murch.) 

— gibbifrons (M°Coy). 

Tretaspis seticornis (His. Sp.) 
Zethus atractopyge (M°Coy). 
Phacops alifrons (Salt.) 
Chasmops Odini (Eich. Sp.) 
Calymene brevicapitata (Portk.) 
Homalonotus bisuleatus (Salt. ) 
Isotelus Powisi (Murch.) 
Spirifera biforata. 

— — Var. a. lynx (Kichwald Sp.) 

— — Var. c. biforata (Schlot. Sp.) 

— — Var. d. fissicostata (M°Coy). 
Spirigerina marginalis (Dal. Sp.) 
Orthis Actoniz (Sow.) 

— elegantula (Dal.) 

— — Var. a. 

— expansa (Sow.) 

— flabellulum (Sow.) 

— plicata (Sow. Sp.) 

— porcata (M°Coy). 

— rigida (Davidson). 

— testudinaria (Dal.) 

— Vespertilio (Sow.) 

Leptzna deltoidea (Conrad.) 

— — Var. B. undata (M°Coy). 

— quinquecostata (M°Coy). 

— sericea (Sow.) 

— — Var. rhombica (M‘Coy). 
Strophomena grandis (Sow. Sp.) 

— Spiriferoides (M°Coy). 
Leptagonia depressa (Dal. Sp.) 
Lingula tenuigranulata (M°Coy). 
Modiolopsis postlineata (M*Coy). 
Turbo crebristria (M°Coy). 
Pleurotomaria lenticularis (Sow. Sp.) 
Murchisonia cancellatula (M°Coy). 

— pulchra (M°Coy). 

— simplex (M°Coy). 

Bellerophon subdecussatus (M°Coy). 


OF THE 


BRITISH PALASOZOIC FOSSILS. 


Allt y Gader, near Llanfyllin, Montgomeryshire. Upper | Bala, Merionethshire (see Gelli Grin). Upper Bala. 


Bala. 
Orthis expansa (Sow.) 
— poreata (M°Coy). 
Arca Edmondiiformis (M°Coy). 


Applethwaite Common, Westmoreland. 
(Coniston limestone). 

Palxopora interstincta (Wahl. Sp.) 
Nebulipora explanata (M°Coy). 
Stenopora fibrosa (Gold. Sp.) 
Halysites catenulatus (Linn. Sp.) 
Sarcinula organum (Linn. Sp.) 
Petraia zequisuleata (M°Coy). 
Ceraurus clavifrons (Dal. Sp.) 
Chasmops Odini (Hichw. Sp.) 
Calymene brevicapitata (Portk.) 
Orthis flabellulum (Sow.) 
Strophomena pecten (Linn. Sp.) 


Upper Bala. 


Ardwell, S. of Girvan, Ayrshire. Bala Group. 
Diplograpsus pristis (His. Sp.) 
Orthis parva (Pander). 
Cycloceras bilineatum (Hall Sp.) 


Ash Gill, Westmoreland. 
Spirifera biforata. 
— — Var. fissicostata (M°Coy). 
Orthis protensa (Sow.) 
Orthoceras subundulatum (Portk ) 


Upper Bala. 


Aymestry, Herefordshire. 
Ludlow rock. 
Fistulipora decipiens (M°Coy). 
Stromatopora striatella (d’Orb.) 
Palzeopora interstincta (Wahl. Sp.) 
— — Var. a. subtubulata (M°Coy). 
— tubulata (Lonsd. Sp.) 
Favosites aspera (d’Orb.) 
— oculata (Gold. Sp.) 
Ccenites intertextus (Hichw. ) 
Strephodes vermiculoides (M°Coy). 
Arachnophyllum typus (M°Coy). 
Ptilodictya lanceolata (Gold. Sp.) 
Serpulites longissimus (Murch.) 
Pentamerus Knighti (Sow.) 
Cycloceras tenuiannulatum (M°Coy). 
Poterioceras ellipticum (M*Coy), 
— pyriforme (Sow. Sp.) 


Aymestry limestone and 


Petraia elongata (Phill. Sp.) 
Spirifera biforata (Schlot.) 

— — Var. fissicostata (M°Coy). 
Orthis callactis (Dal.) 

— crispa (M°Coy). 

— elegantula. Var. a. (Dal.) 

— plicata (Sow.) 

— testudinaria (Dal.) 

— Vespertilio (Sow.) 
Leptena transyersalis (Dal.) 
Strophomena grandis (Sow. Sp.) 
Leptagonia depressa (Dal. Sp.) 
Pleurotomaria turrita (Portk.) 


Balmae Shore, Kirkcudbright. Bala or Wenlock Group. 


Graptolites Ludensis (Murch.) 
— sagittarius (His. Sp.) 

Hemithyris diodonta (Dal. Sp.) 
— nucula (Sow. Sp.) 

Leptzena alternata (Conrad). 

Sanguinolites decipiens (M°Coy). 
— inornatus (Phill. Sp.) 

Cycloceras tracheale (Sow. Sp.) 


Beaver’s Grove, Bettws-y-Coed, N. Wales. Bala Group. 


Pentamerus globosus (Sow. Sp.) 
Orthis elegantula (Dal.) Var. a. 
Leptzena sericea (Sow.) 
Strophomena Spiriferoides (M°Coy). 


Beckfoot, Kirkby Lonsdale, Westmoreland. 
Ludlow. 
Holopella gregaria (Sow. Sp.) 
Naticopsis glaucinoides (Sow. Sp.) 


Upper 


Benson Knot, Kendal, Westmoreland. Upper Ludlow. 

Spongarium zquistriatum (M°Coy). 

— interlineatum (M°Coy). 
Uraster Ruthveni (Forb.) 
Serpulites dispar (Salt.) 
Protaster Sedewicki (Forb.) 
Cornulites serpularis (Schlot.) 
Tentaculites tenuis (Sow.) 
Trachyderma squamosa (Phill.) 
Ceratiocaris elliptica (M°Coy). 

— inornata (M°Coy). 

— solenoides (M°Coy). 
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Benson Knot (continued). 
Odontochile caudata (Brong. Sp.) 
— — Var. minor. 
Discina rugata (Sow. Sp.) 
— striata (Sow. Sp.) 
Spirifera sub-spuria (d’Orb.) 
Hemithyris nucula (Sow. Sp.) 
Orthis lunata (Sow.) 
Chonetes lata (V. Buch Sp.) 
Lingula cornea (Sow.) 
Avicula Danbyi (M°Coy). 
Pterinea demissa (Conrad Sp.) 
lineata (Gold.) 
— pleuroptera (Conrad Sp.) 
— retroflexa (Wahl. Sp.) Var. a. 
subfalcata (Conrad Sp.) 
tenuistriata (M°Coy). 
Modiolopsis solenoides (Sow. Sp.) 
Anodontopsis angustifrons (M°Coy). 
— securiformis (M°Coy). 
Sanguinolites anguiliferus (M°Coy). 
— decipiens (M*Coy). 
Leptodomus amygdalinus (Sow. Sp.) 
— globulosus (M*Coy). 
— truncatus (M°Coy). 
— undatus (Sow. Sp.) 
Grammysia cingulata (His. Sp.) Var. a. 
— — Var. £. triangulata (Salt. Sp.) 
— extrasulcata (Salt. Sp.) 
— rotundata (Salt. Sp.) 
Arca Edmondiiformis (M°Coy). 
— primitiva (Phill.) 
Cucullella coarctata (Phill. Sp.) 
— ovata (Sow.) 
Tellinites affinis (M°Coy). 
Conularia cancellata (Sandberger). 
— subtilis (Salt. Sp.) 
Litorina corallii (Sow. Sp.) 
Naticopsis glaucinoides (Sow. Sp.) 
Murchisonia torquata (M°Coy). 
Bellerophon expansus (Sow.) 
Orthoceras tenuicinctum (Portk.) 
Cycloceras Ibex (Sow. Sp.) 
— tracheale (Sow. Sp.) 


Blain-y-ewm, W. of Nantyr, Glyn Ceiriog, S. of Llan- 
gollen, Denbighshire. Upper Bala. 
Palzeopora megastoma (M°Coy). 
[Pasc. 11.] 
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UY) 
Or 


Blain-y-ewm (continued). 
Stenopora fibrosa (Gold. Sp.) 

— — Var. a. Lycopodites (Say). 

— — Var. f. regularis (M°Coy). 
Ptilodictya explanata (M°Coy). 
Retepora Hisingeri (M°Coy). 
Glauconome disticha (Gold.) 
Fenestella Milleri (Lonsd. Sp.) 
Trinucleus gibbifrons (M°Coy). 
Acidaspis Brighti (Murch.) 
Odontochile truncato-caudata (Portk. Sp.) 
Illzenus Rosenbergi (Eichw.) 
Spirifera biforata (Schlot. Sp.) 

— — Var. d. fissicostata (M*Coy). 
Spirigerina marginalis (Dal. Sp.) 
Orthis Actoniz (Sow.) 

— calligramma (Dal.) 

— elegantula (Dal.) 

— porcata (M°Coy). 

— Vespertilio (Sow.) 
Strophomena antiquata (Sow. Sp.) 

— grandis (Sow. Sp.) 

— pecten (Linn. Sp.) 

— simulans (M°Coy). 
Leptagonia depressa (Dal. Sp.) 

Bodean, Caernaryonshire. Upper Bala. 
Orthis flabellulum (Sow.) 

— testudinaria (Dal.) 

Lepteena sericea (Sow.) 
Strophomena grandis (Sow. Sp.) 


oo 


Braes, one-and-half miles E. of Girvan. Bala Group. 


Petraia zquisuleata (M°Coy). 

Tentaculites ornatus (Sow.) 

Hemithyris hemisphzrica (Sow. Sp.) 
— nucula (Sow. Sp.) 


Brathay, Lancashire. Upper Bala (Coniston flag). 
Graptolites Ludensis (Murch.) 


Brigsteer, Kendal, Westmoreland. Upper Ludlow. 
Nebulipora papillata (M°Coy). 
Spongarium interlineatum (M°Coy). 
Tetragonis Danbyi (M°Coy). 

Cornulites serpularis (Schlot.) 

Pterinea Boydi (Conrad Sp.) 

Leptodomus amygdalinus (Sow. Sp.) 
Zz 
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Brigsteer (continued). 
Cucullella ovata (Sow. Sp.) 
Nucula Anglica (d’Orb.) 
Conularia subtilis (Salt.) 
Pleurotomaria crenulata (M°Coy). 
Orthoceras angulatum (Phill.) 
— baculiforme (Salt. ) 
— dimidiatum (Sow.) 
Cycloceras subannulatum (Miinst. Sp.) 
— tenuiannulatum (M°Coy). 
Bron Einion Quarry, under Pen-y-big. Upper Bala 
or Wenlock shale. 
Orthoceras ventricosum (Sharp Sp.) 


Brynbedwog Quarry, near Bala. Upper Bala. 
Hemithyris depressa (Sow. Sp.) 
Leptzena deltoidea (Conrad). 


Bryn Eithin, Penmachno, N. Wales. 
Stenopora fibrosa (Gold. Sp.) 
Beyrichia complicata (Salt.) 
Tsotelus Powisi (Murch.) 
Orthis Actoniz (Sow.) 

— elegantula (Dal.) 

— testudinaria (Dal.) Var. a. 
Leptzena sericea (Sow.) 
Strophomena compressa (Sow. Sp.) 

— Spiriferoides (M°Coy). 


Upper Bala. 


Bryn Evan Ysputty, N. Wales. Upper Bala. 
Trinucleus latus (Portk.) 
Orthis elegantula (Dal.) 
— plicata (Sow. Sp.) 
Leptzena sericea (Sow.) 


Bryn Melyn, near Bala, Merionethshire. Upper Bala. 
Stenopora fibrosa (Gold. Sp.) 

— — Var. a. Lycopodites (Say). 
Tretaspis fimbriata (Murch. Sp.) 
Portlockia apiculata (Salt.) 

Calymene brevicapitata (Portk.) 
Pseudoerania divaricata (M°Coy). 
Spirifera biforata (Schlot. Sp.) 

— — Var. a. lynx (Eichwald. Sp.) 

— — Var. ¢. biforata (Schlot. Sp.) 

— — Var. d. fissicostata (M°Coy). 
Orthis Actonize (Sow.) 

— elegantula (Dal.) Var. a. 
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Bryn Melyn (continued). 
Orthis parva (Pander). 
— plicata (Sow. Sp.) 
— rigida (Davidson). 
— Vespertilio (Sow.) 
Lepteena deltoidea. 
— — Var. 8. undata (M°Coy). 


Strophomena Spiriferoides (M°Coy). 


Leptagonia depressa (Dal. Sp.) 
Lingula ovata (M°Coy). 
Conularia cancellata (Sandberg. ) 
Trochus constrictus (M°Coy). 


Bugon Knockdollian, Ayrshire. 
Illzenus crassicauda (Dalman). 
Orthis confinis (Salt. ) 


Builth (three miles North of), Radnorshire. 


Bala. 

Graptolites latus (M°Coy). 
Diplograpsus pristis (His. Sp.) 
Serpulites dispar (Salt. ) 
Cytheropsis Aldensis (M°Coy). 
Trinucleus gibbifrons (M°Coy). 
Tretaspis fimbriatus (Murch. Sp.) 
Ampyx latus (M°Coy). 

— nudus (Murch. Sp.) 
Ogygia Buchi (Brong. Sp.) 
Barrandia Cordai (M°Coy). 
Kecoptochile Sedgwicki (M°Coy). 
Tsotelus laticostatus (Green Sp.) 
Pentamerus lzevis (Sow.) 
Leptagonia depressa (Dal. Sp.) 
Spondylobolus ecraniolaris (M°Coy). 
Pterinea asperula (M°Coy). 
Cardiola interrupta (Brod.) 
Orthoceras angulatum ( Wahl.) 

— filosum (Sow.) 

— primzevum (Forb. Sp.) 

— subundulatum (Portk.) 

— ventricosum (Sharp Sp.) 


Cycloceras subannulatum (Miinst. Sp.) 


Hortolus giganteus (Sow. Sp.) 


Burton and Brockton. Upper Ludlow. 
Graptolites Ludensis (Murch.) 
Serpulites longissimus (Murch.) 
Discina rugata (Sow. Sp.) 


Bala Group. 


Upper 
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Burton and Brockton (continued). 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris Davidsoni (M°Coy). 

— nucula (Sow. Sp.) 

— Wilsoni (Sow. Sp.) 
Strophomena ? filosa (Sow. Sp.) 
Leptagonia depressa (Dal. Sp.) 
Chonetes lata (V. Buch Sp.) 
Pterinea tenuistriata (M°Coy). 
Orthonota cymbiformis (Sow. Sp.) 
Litorina octavia (Sow. Sp.) 


Bwleh Llandrillo, Corwen, N. Wales. Upper Bala. 
Orthis retrorsistria (M°Coy). 


Lepteena tenuissimestriata (M°Coy). 


Bwleh y Cibau, N. of Meifod. Upper Bala. 
Spirifera biforata (Schl. Sp.) 
— — Var. a. lynx (Eichwald Sp.) 
Orthis elegantula (Dal.) Var. a. 
— Vespertilio (Sow.) 
Leptagonia depressa (Dal. Sp.) 


Bwleh y groes, S. of Bala, Merionethshire. Upper 


Bala. 
Stenopora fibrosa (Gold. Sp.) 
Trinucleus gibbifrons (M°Coy). 
Orthis elegantula (Dal. Var. a.) 
— retrorsistria (M°Coy). 
Strophomena Spiriferoides (M°Coy). 


Cader Dinmael, near Corwen, Denbighshire. Upper 
Bala. 
Stenopora fibrosa (Gold. Sp.) 
— — Var. a. Lycopodites (Say). 
Ceraurus clavifrons (Dal. Sp.) 
Orthis Actonize (Sow.) 
— elegantula (Dal.) 
— flabellulum (Sow.) 
— parva (Pander). 
— plicata (Sow. Sp.) Var. 
— protensa (Sow.) 
— testudinaria (Dal.) Var. a. 
— Vespertilio (Sow.) 
Leptzena sericea (Sow.) 
Strophomena compressa (Sow. Sp.) 
Leptagonia depressa (Dal. Sp.) 
Modiolopsis modiolaris (Conrad Sp.) 
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Cairn Ryan, Ayrshire. ¢ Lower Bala. 
Diplograpsus mucronatus (Hall Sp.) 
— pristis (His. Sp.) 
— sextans (Hall Sp.) 


Capel Currig, Snowdon, N. Wales. Lower Bala. 
Orthis parva (Pander). 
— elegantula (Dal.) Var. a. 


Leptzena sericea (Sow.) 


Capel Garmon, Denbighshire. Upper Bala. 
Phacops alifrons (Salt.) 
Homalonotus bisuleatus (Salt.) 

— rudis (Salt.) 
Orthis elegantula (Dal.) 
— parva (Pander). 


Carnedd fawr (S. of), Bala, N. Wales. 
Trinucleus gibbifrons (M*Coy). 
Orthis parva (Pander). 


Upper Bala. 


Carn Goran, Cornwall. Upper Bala. 
Orthis calligramma (Dal.) 
— retrorsistria (M°Coy). 


Castell Craig, Gwyddon, Llandovery, S. Wales. 
Bala. 
Petraia rugosa (Phill. Sp.) 
— uniserialis (M*Coy). 
Pentamerus oblongus (Sow.) 


Upper 


Cautley Crags, above Sedbergh. (Caradoc sandstone 
and Upper Bala.) 


Graptolites sagittarius (Lin. Sp.) 


Cefn Coedog, Corwen, N. Wales. Upper Bala. 
Fenestella Milleri (Lonsd. Sp.) 
Retepora Hisingeri (M°Coy). 

Orthis elegantula (Dal.) Var. a. 
— ascendens (Pander Sp.) 
Leptzena sericea (Sow.) 
Strophomena grandis (Sow. Sp.) 
Leptagonia depressa (Dal. Sp.) 


Cefn ddu, Denbighshire. Wenlock shale. 
Cardiola interrupta (Brod.) 
ZZ 
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Cefn Goch, Glyn Ceiriog, Denbighshire. Upper Bala. 
Portlockia apiculata (Salt.) 
Orthis biloba (Linn. Sp.) 
Strophomena grandis (Sow. Sp.) 
— simulans (M°Coy). 


Cefn Grugos, W. of Llanfyllin, Montgomeryshire. 
Bala Group. 
Graptolites Ludensis (Murch.) 
Ceraurus clavifrons (Dal. Sp.) 
Leptzena tenuicincta (M°Coy). 
— tenuissimestriata (M°Coy). 


Cefn Hir Fynydd, near Llangynog. Bala Group. 
Ampyx parvulus (Forb.) 


Cefn Rhyddan, Llandovery, S, Wales. 
Spirifer percrassus (M°Coy). 
Leptzena quinquecostata (M°Coy). 


Upper Bala. 


Cefn y coed, Llangedwyn, Montgomeryshire. 
Bala. 
Favosites alveolaris (Gold.) 
Orthis elegantula (Dal.) 
— flabellulum (Sow.) 
— retrorsistria (M°Coy). 
Leptzena sericea (Sow.) 


Upper 


Ceiriog Waterfall, S. of Llangollen, N. Wales. Bala 
Group. 


Clidophorus ovalis (M*Coy). 


Cerrig Cregyn, Anglesea. Upper Bala. 
Orthis calligramma (Dal.) 


Cerrig y Druidion, Denbighshire (see Pen y Gaer). 
Lower Bala. 
Orthis Hirnantensis (M°Coy). 


Cheney Longville, Shropshire. Caradoc shale. 
Trinucleus Caractaci (Murch.) 
Odontochile longicaudata (Murch. Sp.) 
Calymene tuberculosa (Salt.) 

Lingula Lewisi (Sow.) 
Bellerophon bilobatus (Sow.) 
Cycloceras annulatum (Sow. Sp.) 
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Clungunford, Shropshire. Wenlock shale. 

Ptilodictya lanceolata (Gold. Sp.) 
Spirifera crispa (Linn. Sp.) 

— insularis (Hichw. Sp.) 
Hemithyris pentagona (Sow. Sp.) 
Leptzena lzevigata (Sow.) 
Strophomena euglypha (Dal. Sp.) 
Orthoceras subundulatum (Portk.) 


Coed Sion, Llangadoc, S. Wales. 


Cyrtia trapezoidalis (Dal.) 
Spirigerina reticularis (Linn. Sp.) 
Orthis turgida (M°Coy). 
Leptzena deltoidea. 

— — Var. f. undata (M°Coy). 


Coed y Bedw, Bala. Upper Bala. 
Beyrichia complicata (Salt.) 
Orthis elegantula (Dal.) Var. a. 
Area Edmondiiformis (M°Coy). 


Coldwell, Westmoreland. Upper Bala. 
Odontochile obtusicaudata (Salt.) 
Orthoceras filosum (Sow.) 

— laqueatum (Hall). 
— tenuicinctum (Portk.) 
Cycloceras sub-annulatum (Miinst.) 


Collinfield, Kendal. Upper Ludlow. 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris nucula (Sow. Sp.) 


Colmonel, on the Stincher. Bala Group. 
Orthis confinis (Salt.) 
Orthisina Scotica (M°Coy). 
Lepteena quinquecostata (M°Coy). 


Coniston Water-head, Lancashire. 
Paleeopora interstincta (Wahl. Sp.) 
— — Var. a. subtubulata (M°Coy). 
— megastoma (M°Coy). 
— tubulata (Lonsd. Sp.) Var. a. 
Favosites crassa (M°Coy). 


Upper Bala. 
Calymene subdiademata (M*Coy). Var. 


Upper Bala. 
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Coniston Water-head (continued). 


Nebulipora explanata (M°Coy). 

— papillata (M°Coy). 

Stenopora fibrosa (Gold. Sp.) 

— — Var. a. Lycopodites (Say). 
Halysites catenulatus (Linn. Sp.) 
Sareinula organum (Linn. Sp.) 
Petraia zequisulcata (M°Coy). 
Berenicea heterogyra (M°Coy). 
Ptilodictya explanata (M°Coy). 
Retepora Hisingeri (M°Coy). 
Caryocystites Davisi (M°Coy). 
Tentaculites annulatus (Schlot.) 
Beyrichia strangulata (Salt.) 
Lichas subpropinqua (M°Coy). 
Zethus atractopyge (M°Coy). 
Chasmops Odini (Hichw. Sp.) 
Calymene subdiademata (M°Coy). Var. 
Illenus Rosenbergi (Eichw.) 
Spirifera biforata (Schlot. Sp.) 

— — Var. g. dentata (Pand. Sp.) 

— — Var. 3. fissicostata (M°Coy). 

— insularis (Eichw. Sp.) 

— percrassa (M°Coy). 
Pentamerus lens (Sow. Sp.) 
Orthis Actoni (Sow.) 

— calligramma (Dal.) 

— expansa (Sow.) 

— flabellulum (Sow.) 

— porcata (M°Coy). 

— Vespertilio (Sow.) 

Lepteena deltoidea (Conrad). 

— — Var. £. undata (M°Coy). 

— sericea (Sow.) 

— transversalis (Dal.) 
Strophomena antiquata (Sow. Sp.) 

— pecten (Linn. Sp.) 

— Spiriferoides (M°Coy). 
Leptagonia depressa (Dal. Sp.) 
Lingula Davisi (M°Coy). 

— ovata (M°Coy). 

Orthoceras filosum (Sow.) 

— laqueatum (Hall). 

— yagans (Salt.) 

— sub-undulatum (Portk.) 

— tenuicinctum (Portk.) 
Cycloceras annulatum (Sow. Sp.) 

— Ibex (Sow. Sp.) 

— sub-annulatum (Miinst. Sp.) 
Lituites cornuarites (Sow.) 


Conway Falls (Hills N. of). Upper Bala. 
Diplograpsus pristis (His. Sp.) 
Stenopora fibrosa (Gold. Sp.) 

— — Var. a. Lycopodites (Say). 
Ceratiocaris umbonata (Salt. Sp.) 
Orthis elegantula (Dal.) 

— parva (Pander). 

— turgida (M°Coy). 

Cucullella antiqua (Sow. Sp.) 
Nucula levata (Hall). 


_ Conway River, Montgomeryshire. Bala Group. 
Trinucleus gibbifrons (M°Coy). 
Portlockia apiculata (Salt. Sp.) 


Corwen, Merionethshire. Upper Bala. 
Stenopora fibrosa (Gold. Sp.) 
Ptilodictya fucoides (M°Coy). 
Orthis elegantula (Dal.) 

— parva (Pander). 

— poreata (M‘Coy). 

— Vespertilio (Sow.) 

Lepteena sericea (Sow.) 
| Leptagonia depressa (Dal. Sp.) 
Orthoceras ventricosum (Sharp Sp.) 


Cowan Head, Kendal, Westmoreland. Ludlow Group. 
Beyrichia Klédeni (M‘Coy). 
Hemithyris navicula (Sow. Sp.) 


Craig ddu Alt, Llangollen. Lower Ludlow. 
| Graptolites sagittarius (Lin. Sp.) 
Orthoceras subundulatum (Portk.) 


Craig Head, near Girvan, Ayrshire. Upper Bala. 
Palzeopora favosa (M*Coy). 
Caninia turbinata (Linn. Sp.) 
Strephodes Craigensis (M°Coy). 
Hemithyris angustifrons (M*Coy). 
— nasuta (M‘Coy). 
Orthisina Scotica (M*Coy). 
Leptzena sericea (Sow.) 
Maclureia macromphala (M°Coy). 


Craig Wen, N. of Llanfair, Montgomeryshire. Upper 
Bala. 
Orthis turgida (M°Coy). 
Leptzna quinquecostata (M'Coy). 
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Craig-y-beri, Llanarmonfach, Montgomeryshire. Upper 
Bala. 
Trinucleus Caractaci (Murch.) 
Orthis turgida (M°Coy). 


Craig-y-Glyn, N. of Rhaidr, near Llanarmonfach. Upper 
Bala. 
Isotelus tyrannus (Murch. Sp.) 
Orthis expansa (Sow.) 
— parva (Pand.) 
Strophomena compressa (Sow. Sp.) 


Cricor Mawr, E. of Llanelidan, Denbighshire. Upper 
Bala. 


Leptzena sericea (Sow.) 


Cwm bach, Builth. Wenlock shale. 
Graptolites Ludensis (Murch.) 
Orthoceras primeevum (Forb. Sp.) 


Cwm Craig Ddu, Builth, Brecknockshire. 
Group. 
Hemithyris nayicula (Sow. Sp.) 
— nucula (Sow. Sp.) 
Chonetes lata (V. Buch Sp.) 
Pterinea tenuistriata (M°Coy). 
Leptodomus amygdalinus (Sow. Sp.) 
Cardiola interrupta (Brod.) 


Cwm of the Cymmerig, East of Bala, Merionethshire 
(see Cymmerig). Upper Bala. 
Nebulipora lens (M'‘Coy). 
Beyrichia complicata (Salt.) 
Trinueleus Caractaci (Murch.) 
Tretaspis seticornis (His. Sp.) 
Orthis Actonize (Sow.) 
Orthoceras vagans (Salt.) 


Cwmlanerch Bettws (S. of), Caernarvonshire. 
Bala. 


Upper 


Trinucleus gibbifrons (M°Coy). 
Orthis elegantula (Dal.) 

— expansa (Sow.) 

— flabellulum (Sow.) 

— testudinaria (Dal.) 


Ludlow 
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Cwmlanerch Bettws (continued). 
Leptzena sericea (Sow.) 
Bellerophon bilobatus (Sow.) 


Cwm yr Aethren, Hirnant valley, E. of Bala Lake. 
Orthis Hirnantensis (M°Coy). 
Cymmerig, E. of Bala, Merionethshire. Upper Bala. 
Phacops alifrons (Salt.) 
Hemithyris Wilsoni (Sow. Sp.) 
Orthis elegantula (Dal.) Var. a. 
— plicata (Sow. Sp.) 
— Vespertilio (Sow.) 
Leptzena deltoidea. 
— — Var. £. undata (M°Coy). 
— sericea (Sow.) 
Strophomena compressa (Sow. Sp.) 
Modiolopsis inflata (M°Coy). 
Trochus constrictus (M°Coy). 
Trocholites planorbiformis (Conrad). 


Cyrn y brain, Wrexham, Denbighshire. 
Stenopora fibrosa (Gold. Sp.) 
Petraia subduplicata (M°Coy). 
Ptilodictya explanata (M°Coy). 
Retepora Hisingeri (M°Coy). 
Spirifera biforata (Schlot. Sp.) 

— — Var. 8. dentata (Pand. Sp.) 

— percrassa (M°Coy). 
Pentamerus levis (Sow.) 

Orthis porcata (M°Coy). 

— testudinaria (Dal.) Var. a. 
Orthisina ascendens (Pand. Sp.) 
Leptzena deltoidea (M*Coy). 

— — Var. £. undata (M°Coy). 

— sericea (Sow.) 

Strophomena funiculata (M°Coy). 

— grandis (Sow. Sp.) 
‘Leptagonia depressa (Dal. Sp.) 
Pterinea pleuroptera (Conrad). 
Ambonychia striata (Sow. Sp.) 
Euomphalus triporcatus (M°Coy). 
Pleurotomaria turrita (Portk.) 


Upper Bala. 


Das Hithin Ridge, Hirnant, Montgomeryshire. Upper 
Bala. 
Orthis expansa (Sow.) 
— plicata (Sow. Sp.) 
— retrorsistria (M°Coy). 


LISTS OF THE LOWER PALAZOZOIC FOSSILS. 


Das Eithin Ridge (continued). 
— Vespertilio (Sow.) 
Leptzena sericea (Sow.) 
Lingula tenuigranulata (M°Coy). 


Dee, 8. of, Llangollen. Wenlock shale. 
Graptolites Murchisoni (Beck.) 
Orthis parva (Pander). 
Leptzena minima (Sow.) 
Derby Arms, near Kendal, Westmoreland. Upper 
Ludlow. 
Cucullella ovata (Sow. Sp.) 
Orthoceras dimidiatum (Sow.) 


Dermydd Fawr, under Craig Bronbanog, Denbighshire. 
Bala Group. 
Ceratiocaris umbonata (Salt. Sp.) 
Orthis parva (Pander). 
Cycloceras annulatum (Sow. Sp.) 
Dinas Bran, Llangollen, Denbighshire. Lower Lud- 
low and Wenlock shale. 
Spongarium Edwardsi ( Murch.) 
Serpulites dispar (Salt.) 
Hemithyris navicula (Sow. Sp.) 
— nucula (Sow. Sp.) 
Orthis lunata (Sow.) 
Ambonychia acuticostata (M°Coy). 
Cucullella coarctata (Phill. Sp.) 
Nucula levata (Hall). 
Theca Forbes (Sharp). 
Holopella gracilior (M°Coy). 
Orthoceras laqueatum (Hall). 
— tenuicinctum (Portk.) 
Cycloceras tracheale (Sow. Sp.) 


Dinas Mowddwy, Merionethshire. Upper Bala. 
Trinucleus gibbifrons (M°Coy). 
— radiatus (Murch.) 
Orthis parva (Pander). 
Strophomena Spiriferoides (M°Coy). 
Bellerophon bilobatus (Sow. ) 


Docker Park, Kendal. Upper Ludlow. 
Protaster Sedgwicki (Forb.) 


Dol Fan, Rhayadr, S. Wales. Upper Bala. 
Euomphalus tricinctus (M°Coy). 
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Dolydd Ceiriog Waterfall, E. of the Berwyn Mountains. 
Upper Bala. 
Trinucleus gibbifrons (M°Coy). 
Orthis testudinaria (Dal.) 
Clidophorus oyalis (M°Coy). 
Bellerophon bilobatus (Sow.) 
— carinatus (Sow.) 
— ‘expansus (Sow.) 


Downton Castle, near Ludlow, Shropshire. Ludlow 
Group. 

Hemithyris nucula (Sow. Sp.) 

Orthis lunata (Sow.) 


Chonetes lata (V. Buch Sp.) 


Drummuck, Ayrshire. Upper Bala. 
¢ Calymene Blumenbachi (Brong.) 


Dry ridge, near Horton. Upper Bala (Coniston. flag). 
Favosites erassa (M°Coy). 
Stenopora fibrosa (Gold. Sp.) 
Orthoceras primeevum (Forb. Sp.) 
— subundulatum (Portk.) 


Dudley, Staffordshire. Wenlock limestone. 
Palzeopora expatiata (Lonsd. Sp.) 
Favosites aspera (d’Orb.) 

— ‘Gothlandica (Linn. Sp.) 
Ceenites intertextus (Eichw.) 

— strigatus (M°Coy). 

Stenopora fibrosa (Gold. Sp.) 

— granulosa (Gold. Sp.) 
Syringopora bifureata (Lonsd.) 
Caninia turbinata (Linn, Sp.) 
Strephodes pseudo-ceratites (M°Coy). 

— trochiformis (M‘Coy). 
Acervularia ananas (Linn. Sp.) 
Glauconome disticha (Gold.) 
Fenestella patula (M°Coy). 

— rigidula (M°Coy). 

Taxocrinus tuberculatus (Mill. Sp.) 
Marsupiocrinus ccelatus (Phill) 
Crotalocrinus rugosus (Mill. Sp.) 
Periechocrinus moniliformis (Mill. Sp.) 
Euealyptocrinus decorus (Phill. Sp.) 

— polydactylus (M*Coy). 
Cornulites serpularis (Schlot.) 
Tentaculites ornatus (Sow.) 
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Dudley (continued). 

. Harpidella megalops (M*Coy). 
Acanthopyge Anglica (Bey. Sp.) 
Acidaspis Brighti (Murch.) 
Zethus variolaris (Brong. Sp.) 
Encrinurus punctatus (Briin. Sp.) 
Phacops Downingize (Murch. Sp.) 
Odontochile caudata (Brong. Sp.) 


Portlockia Stokesi (M. Edwards Sp.) 


Calymene Blumenbachi (Brong.) 
Athyris tumida (Dal. Sp.) 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris Lewisi (David. Sp.) 
— spheeroidalis (M°Coy). 
Pentamerus galeatus (Dal. Sp.) 
Orthis elegantula (Dal.) 
— hybrida (Sow.) 
Lepteena transversalis (Dal.) 
Strophomena euglypha (Dal. Sp.) 
— funiculata (M°Coy). 
Leptagonia depressa (Dal. Sp.) 
Pterinea retroflexa (Wahl. Sp.) 
— — Var. naviformis. 
Grammysia cingulata (His. Sp.) 


Dyffryn Castle, Devil’s Bridge, N. Wales. 
Bala. 
Leptzena levigata (Sow.) 


Erw Gilfach, Builth. Zower Ludlow. 
Hemithyris navicula (Sow. Sp.) 
Orthis lunata (Sow.) 
Pterinea tenuistriata (M°Coy). 
Cardiola interrupta (Brod.) 


Festinioge. Lingula flags. 
Lingula ovata (M°Coy), 


Ffyrnwy, Llanfair, Welchpool. 
Graptolites Murchisoni (Beck.) 


Firbank, Sedbergh, Kendal. Upper Ludlow. 
Nebulipora papillata (M°Coy). 


Fridd Cowny, Llanwddyn. Upper Bala, 
Orthis testudinaria (Dal.) 


Upper 


Wenlock shale. 
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Gaer Fawr, Montgomeryshire. Upper Bala. 
Beyrichia Klodeni (M*Coy). 
Orthis callactis (Dal.) 
— elegantula (Dal.) Var. a. 
expansa (Sow.) 
plicata (Sow. Sp.) 
rigida (Davidson). 
testudinaria (Dal.) 
Vespertilio (Sow.) 
Leptzena sericea (Sow.) 
Strophomena simulans (M°Coy). 
Leptagonia depressa (Sow. Sp.) 


Garden Quarry, Aymestry, Herefordshire. Lower 
Ludlow. 
Graptolites Ludensis (Murch.) 
Portlockia Stokesi (M. Edwards Sp.) 
Calymene tuberculosa (Salt.) 
Pentamerus galeatus (Dal. Sp.) 

— Knighti (Sow.) 

Ambonychia striata (Sow. Sp.) 
Murchisonia Lloydi (Sow. Sp.) 
Orthoceras angulatum (Wahl) 

— filosum (Sow.) 

— subundulatum (Portk.) 
Phragmoceras ventricosum (Sow.) 
Lituites articulatus (Sow.) 

Hortolus giganteus (Sow. Sp.) 


Garn Brys, S. W. of Cernioge. 
Caradoc sandstone. 
Orthis retrorsistria (M*Coy). 


Bala Group and 


| Garnedd Uchaf, Bala (W. of Lake). Lower Bala. 
Strophomena Spiriferoides (M‘Coy). 


Gelli Grin, Bala, Merionethshire. 
limestone). 
Stenopora fibrosa (Gold. Sp.) 

— — Var. a. Lycopodites (Say). 
Ptilodictya fucoides (M°Coy). 
Ceratiocaris umbonata (Salt. Sp.) 
Trinucleus Caractaci (Murch.) 

— gibbifrons (M*Coy). 

— latus (Portk.) 

Spirifera biforata (Schlot. Sp.) 


Upper Bala (Bala 


— — Var. d. fissicostata (M*Coy). 
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Gelli Grin Bala (continued). 

Hemithyris marginalis (Dal. Sp.) 
Orthis Actoniz (Sow.) 

— elegantula (Dal.) Var. a. 

— expansa (Sow.) 

— flabellulum (Sow.) 

— parva (Pander). 

— plicata (Sow. Sp.) 

— Vespertilio (Sow.) 
Leptena deltoidea. 

— — Var. p. undata (M°Coy). 

— sericea (Sow.) 

— — Var. rhombiea (M°Coy). 
Strophomena grandis (Sow. Sp.) 

— Spiriferoides (M*Coy). 
Leptagonia depressa (Dal. Sp.) Var. 
Modiolopsis antiqua (Sow. Sp.) 
Turbo crebristria (M°Coy). 


Girvan, Ayrshire. Bala Group. 
Paleeopora favosa (M*Coy). 
Stenopora fibrosa (Gold. Sp.) 
Ptilodictya costellata (M°Coy). 
Leptzena quinquecostata (M*Coy). 


Glenquhaple, Ayrshire. Bala Group. 
Leptzena quinquecostata (M°Coy). 
Murchisonia simplex (M°Coy). 
Orthoceras politum (M°Coy). 


Glyn Ceiriog, S. of Llangollen, Denbighshire. Upper 
Bala. 
Ptilodictya explanata (M*Coy). 
Trinucleus gibbifrons (M*Coy). 
Portlockia apiculata (Salt.) 
Chasmops Odini (Eichw. Sp.) 


Goldengrove, Llandeilo, Wenlock shale and Upper Bala. 
Stenopora fibrosa (Gold. Sp.) 
Trinucleus gibbifrons (M°Coy). 
Calymene Baylei (Barr.) 

Isotelus tyrannus (Murch. Sp.) 

Spirifera trapezoidalis (Dal.) 

Orthis calligramma (Dal.) 

— turgida (M°Coy). 

Lepteena corrugata (Portk. Sp ) 

Strophomena simulans (M‘Coy). 

Euomphalus triporcatus (M°Coy). 
[easc. 11.] 
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Goleugoed, Mandinam, Llandovery, Caermarthenshire. 
Upper Bala. 
Palzopora petalliformis (Lonsd. Sp.) 

— tubulata (Lonsd. Sp.) 

Favosites alveolaris (Gold.) 

— Gothlandica (Linn. Sp.) 
Stenopora fibrosa (Gold. Sp.) 
Halysites catenulatus (Linn. Sp.) 
Ceraurus Williamsi (M*Coy). 
Hemithyris marginalis (Dal. Sp.) 
Pentamerus oblongus (Sow.) 

— undatus (Sow. Sp.) 

Orthis parva (Pander). 

— protensa (Sow.) 

Leptzena quinquecostata (M*Coy). 

— sericea (Sow.) 


Greiston on the Tweed, near Inverleithen. Bala Group. 
Graptolites Ludensis (Murch.) 
— Sedewicki (Portk.) 
— tenuis (Portk.) 
Myrianites tenuis (M*Coy). 


Gwyddelwern, Derwen, near Corwen, Denbighshire. 
Caradoc sandstone. 
Graptolites Ludensis (Murch.) 
Leptzena levigata (Sow.) 
— minima (Sow.) 
Nuculites post-striatus (Emmons). 


Hafod Evan Penmachno, Caernarvonshire. 
Bala. 


Upper 


Orthis retrorsistria (M°Coy). 


Haykin Gill, Cumberland. Skiddaw slate. 
Graptolites sagittarius (Linn. Sp.) 


Helms Gill, Dent, Yorkshire. 
limestone.) 
Orthis crispa (M°Coy). 


Upper Bala (Coniston 


Helms Knot, Dent. Upper Bala (Coniston flag.) 
Graptolites Ludensis (Murch.) 
Stenopora fibrosa (Gold. Sp.) 

Cardiola interrupta (Brod.) 

Orthoceras sub-undulatum (Portk.) 

Cycloceras sub-annulatum (Munst. Sp.) 
3A 
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Hengurt Uchaf, Arran Fowddy, N. Wales. Lower Bala. 


Portlockia apiculata (Salt.) 


High Haume, Dalton, in Furness. Upper Bala (Conis- 
ton limestone.) 


Paleeopora megastoma (M°Coy). 
Halysites catenulatus (Linn. Sp.) 
Sarcinula organum (Linn. Sp.) 
Petraia equisuleata (M°Coy). 
Calymene subdiademata (M*Coy). 
Spirifera biforata. 

— — Var. a. lynx (Hichw. Sp.) 
Orthis Actonize (Sow.) 

— porcata (M°Coy). 


High Thorns, Underbarrow, Kendal, Westmoreland. 
Upper Ludlow. 


Taxocrinus Orbigni (M°Coy). 
Uraster Ruthveni (Forb.) 
— primzevus (Forb.) 
Calymene tuberculosa (Salt.) 
Pterinea retroflexa (Wahl. Sp.) Var. a. 
Grammysia cingulata (His. Sp.) 
— — Var. y. obliqua (M°Coy). 
Area primitiva (Phill.) 
Nucula Anglica (d’Orb.) 
Holopella intermedia (M°Coy). 
Litorina octavia (Sow. Sp.) 
Orthoceras sub-undulatum (Portk.) 
Hortolus Ibex (Sow. Sp.) 


Hollies, Church Stretton, Shropshire. Caradoc sand- 


stone. 


Diplograpsus pristis (His. Sp.) 
Tentaculites annulatus (Schlot.) 
Serpulites dispar (Salt.) 
Trinucleus Caractaci (Murch.) 
Odontochile truncato-caudata (Portk. Sp.) 
Hemithyris navicula (Sow. Sp.)* 

— pentagona (Sow. Sp.)* 

— spheeroidalis (M°Coy).* 
Pentamerus Knightii (Sow.) 

— oblongus (Sow.) 
Orthis calligramma (Dal.) 

— expansa (Sow.) 


Hollies, Church Stretton (continued). 


— testudinaria (Dal.) 
Leptzena sericea (Sow.) 
— tenuissimestriata (M°Coy). 


Horderly, S. and W. Shropshire. Caradoc sandstone. 


Diplograpsus pristis (His. Sp.) 
Nebulipora lens (M*Coy). 
Petraia bina (Lonsd. Sp.) 
Tentaculites annulatus (Schlot.) 
Trinucleus Caractaci (Murch.) 

— gibbifrons (M*Coy). 
Calymene brevicapitata (Portk.) 
Pentamerus levis (Sow.) 

— oblongus (Sow.) 

Orthis elegantula (Dal.) Var. a. 

— expansa (Sow.) 

— parva (Pander). 

— porcata (M°Coy). 

— testudinaria (Dal.) 

— Vespertilio (Sow.) 
Leptzena deltoidea (Conrad). 
Strophomena compressa (Sow. Sp.) 

— grandis (Sow. Sp.) 

— Spiriferoides (M°Coy). 
Leptagonia depressa (Dal. Sp.) 
Modiolopsis modiolaris (Con. Sp.) 
Orthonotus nasutus (Con. Sp.) 
Bellerophon bilobatus (Sow.) 


| Horeb Chapel, Llandovery, S. Wales. Upper Ludlow. 


Pterinea retroflexa. Var. 
Cucullella ovata (Sow. Sp.) 
Orthonota cymbiformis (Sow. Sp.) 
Holopella gregaria (Sow. Sp.) 

— obsoleta (Sow. Sp.) 
Bellerophon expansus (Sow.) 

— Murchisoni (d’Orb.) 
Orthoceras semipartitum (Sow.) 


| Horton, in Ribblesdale, Yorkshire. Upper Bala. 


Graptolites sagittarius (His. Sp.) 
Stenopora fibrosa (Gold. Sp.) 
Zethus atractopyge (M°Coy). 
Calymene brevicapitata (Portk.) 


* A small bit of Ludlow Limestone appears near this, and no doubt furnished these three specimens. 
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Horton (continued). 
Orthis Actoniz (Sow.) 
— calligramma (Dal.) 
— parva (Pander). Var. avellana. 
— plicata (Sow. Sp.) 
Leptena sericea (Sow.) 
— — Var. rhombica (M°Coy). 
Strophomena pecten (Linn. Sp.) 


Howgill Fell, near Sedbergh, Kendal, Westmoreland. 
Wenlock shale. 
Pterinea subfaleata (Con. Sp.) 
Orthoceras subundulatum (Portk.) 
Cycloceras tracheale (Sow. Sp.) 


Ingleton and Thornton Beck, Westmoreland. 
Bala. 


Upper 


Stenopora fibrosa (Gold. Sp.) 
Halysites catenulatus (Linn. Sp.) 
Orthis Actoniz (Sow.) 


Keeper’s Lodge, Goldengrove, Llandeilo, Caermarthen- 
shire. Wenlock shale and Upper Bala. 
Orbiculoidea implicata (Sow. Sp.) 
Spirifera crispa (Linn. Sp.) 
—_radiata (Sow.) 
Spirigerina reticularis (Linn. Sp.) 
Pentamerus globosus (Sow. Sp.) 
Orthis expansa (Sow.) 
— lunata (Sow.) 
Leptzena levigata (Sow.) 
— sericea (Sow.) 
Strophomena filosa (Sow. Sp.) 
Leptagonia depressa (Dal. Sp.) 
Clidophorus planulatus (Conrad Sp.) 


Kendal, Westmoreland. Upper Ludlow. 
Stenopora fibrosa. 
— — Var. . regularis (M°Coy). 
Pterinea retroflexa (Wahl. Sp.) 
— — Var. naviformis. 
Orthoceras tenuicinctum (Portk.) 


Kington, Herefordshire. Upper Ludlow. 
Orthis lunata (Sow.) 
Chonetes lata (V. Buch Sp.) 


Kirkby Moor, Kendal, Westmoreland. Upper Ludlow. 
Tentaculites tenuis (Sow.) 
Eurypterus cephalaspis (Salt.) 


| 
| Laverock Lane, Westmoreland. 


Kirkby Moor (continued). 
Pterinea retroflexa (Wahl. Sp.) 

— — Var. naviformis. 
Modiolopsis complanata (Sow. Sp.) 
Anodontopsis angustifrons (M°Coy). 

— bulla (M°Coy). 

Orthonotus semisulcatus (Sow. Sp.) 
Leptodomus globulosus (M*Coy). 
Orthoceras imbricatum (Wahl.) 

— laqueatum (Hall). 
Cycloceras Ibex (Sow. Sp.) 

— tracheale (Sow. Sp.) 


Knockdollian Mountain, three miles from Ballintrae, 
Ayrshire. Lower Bala. 
Illzenus latus (M°Coy). 
Maclureia magna (Leseur). 
Eccyliomphalus Scoticus (M°Coy). 
Murchisonia angustata (Hall). 
Cyrtoceras multicameratum (Hall). 


Knockmurton, Cumberland. Skiddaw slate. 
Graptolites latus (M°Coy). 
— sagittarius (Linn. Sp.) 


Lambrigg Fell, Kendal, Westmoreland. Upper Lud- 
low. 
Spirifera sub-spuria (d’Orb.) 
Hemithyris nucula (Sow. Sp.) 
Chonetes lata (V. Buch Sp.) 
Theca Forbesii (Sharp). 
Holopella cancellata (Sow. Sp.) 
Orthoceras bullatum (Sow.) 


Lampeter, Cardiganshire. Upper Bala. 
Nemertites Olivanti (Murch.) 
Nereites Cambrensis (Murch.) 

— Sedgwicki (Murch.) 
Myrianites Macleayi ( Murch.) 


Upper Ludlow. 
Pterinea retroflexa (Wahl. Sp.) 

— erect. Var. 
Orthoceras bullatum (Sow.) 


Ledbury, Herefordshire. Wenlock limestone. 
Fayosites aspera (d’Orb.) 
— Gothlandica (Linn. Sp.) 
Caninia turbinata (Linn. Sp.) 
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Ledbury (continued). 
Acervularia ananas (Linn. Sp.) 
Forbesia Stokesi (Murch. Sp.) 
Spirifera eyrteena (Dal. Sp.) 
Hemithyris didyma (Dal. Sp.) 
— spheeroidalis (M°Coy). 
Euomphalus rugosus (Sow.) 
Capulus Haliotis (Sow. Sp.) 
Orthoceras Brighti (Sow.) 
— Mocktreense (Sow.) 
Cycloceras annulatum (Sow. Sp.) 
Hortolus Ibex (Sow. Sp.) 


Leintwardine, Shropshire. Lower Ludlow.* 
Graptolites Ludensis (Murch.) 
Spirorbis tenuis (Sow.) 
Odontochile caudata (Brong. Sp.) 
Calymene subdiademata (M°Coy). 
Pterygotus lepto-dactylus (M°Coy). 
Discina Morrisi (Davidson Sp.) 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris crispata (Sow. Sp.) 

— nucula (Sow. Sp.) 

— Wilsoni (Sow. Sp.) 
Pentamerus galeatus (Dal. Sp.) 

— Knighti (Sow.) 
Orthis lunata (Sow.) 
Strophomena euglypha (Dal. Sp.) 
Lingula lata (Sow.) 


Pterinea retroflexa (Wahl. Sp.) Var. a. 


— Sowerbi (M°Coy). 

Ambonychia striata (Sow. Sp.) 
Cardiola interrupta (Brod.) 
Loxonema elegans (M°Coy). 
Kuomphalus centrifugus (Wahl. Sp.) 
Pleurotomaria lenticularis (Sow. Sp.) 

— undata (Sow.) 

Murchisonia cingulata (His. Sp.) 
Capulus Kuomphaloides (M°Coy). 
Orthoceras dimidiatum (Sow.) 

— filosum (Sow.) 

— Ludense (Sow.) 

— sub-undulatum (Portk.) 
Cycloceras tenuiannulatum (M°Coy). 
Phragmoceras intermedium (M*Coy). 
Hortolus giganteus (Sow. Sp.) 


Lightbeck, Underbarrow, Kendal. Upper Ludlow. 
Icthyocrinus pyriformis (Phill. Sp.) 


Littlehope, near Woolhope. Woolhope limestone. 
Spirigerina reticularis (Linn. Sp.) 
Strophomena euglypha (Dal. Sp.) 

— pecten (Linn. Sp.) 
Leptagonia depressa (Dal. Sp.) 


Llanbedrog, Caernarvonshire. Bala Group. 
Leptagonia depressa (Dal. Sp.) Var. 


Llandeilo, Caermarthenshire. Upper Bala. 

Palzeopora interstincta (Wahl. Sp.) 

— — Var. a. subtubulata (M°Coy). 
Stenopora fibrosa (Gold. Sp.) 
Ogygia Buchi (Brong. Sp.) 
Odontochile caudata (Brong. Sp.) 
Chasmops Odini (Kich. Sp.) 
Calymene brevicapitata (Portk.) 
Tsotelus tyrannus (Murch. Sp.) 
Displanus centrotus (Dal. Sp.) 
Spirifera biforata (Schlot.) 

— — Var. ¢. biforata (Schlot. Sp.) 
Orthis confinis (Salt.) 

— expansa (Sow.) 

— turgida (M°Coy). 

— Vespertilio (Sow.) 
Leptzna deltoidea (Con.) 

— — Var. f. undata (M°Coy). 

— tenuissimestriata (M°Coy). 
Lingula granulata (Phill.) 

— obtusa (Hall). 
Trochus helicites (Sow.) 

Orthoceras centrale ? ( His.) 


Llanfair Road, W. of Welehpool. Wenlock shale. 
Graptolites Murchisoni (Beck.) 
Beyrichia Klodeni (M°Coy). 
Odontochile caudata (Brong. Sp.) 
Lepteena minima (Sow.) 
Llanfechan (W. of), Montgomeryshire. Upper Bala. 
Trinucleus Caractaci (Murch.) 
Orthis elegantula (Dal.) Var. a. 
— expansa (Sow.) 


* The limestone specimens are not separately characterized as Aymestry limestone. 


LISTS OF THE LOWER PALAZOZOIC FOSSILS. 


Llanfechan (continued). 
Leptena sericea (Sow.) 
Murchisonia gyragonia (M*Coy). 


Llanfwrog, near Ruthin. Lower Ludlow or Wenlock 
shale. 
Beyrichia complicata (Schlot.) 
Ceratiocaris umbonata (Salt. Sp.) 
Orthis parva (Pander). 


Llanfyllin, Montgomeryshire. Upper Bala. 
Stenopora fibrosa (Gold. Sp.) 
Ptilodictya explanata (M°Coy). 
Glauconome disticha (Gold.) 
Hemithyris marginalis (Dal. Sp.) 
Orthis expansa (Sow.) 

— parva (Pander). 
— retrorsistria (M°Coy). 
Leptzena sericea (Sow.) 


Llangollen, Denbighshire. Lower Ludlow and Wen- 
lock shale. 
Spirifer crispus (Linn. Sp.) 
Hemithyris nucula (Sow. Sp.) 


Llangynyw Rectory, near Welchpool, Montgomery- 
shire. Wenlock shale. 
Graptolites Ludensis (Murch.) 

— — Var. minor (M°Coy). 
Fayosites alveolaris (Gold.) 
Portlockia Stokesii (M. Edwards Sp.) 
Calymene brevicapitata (Portk.) 
Spirifera insularis (EHichw. Sp.) 
Lepteena quinquecostata (M°Coy). 
Cardiola interrupta (Brod.) 

Arca Edmondiiformis (M°Coy). 
Orthoceras angulatum ( Wahl.) 
— subundulatum (Portk.) 


Llanrwst, Denbighshire. Caradoc group. 
Graptolites Ludensis (Murch.) 
Bellerophon subdecussatus (M*Coy). 


Llansaintfraid Glyn Ceiriog, S. of Llangollen. Upper 
Bala. 
Diplograpsus pristis (His. Sp.) 
Paleopora interstincta (Wahl. Sp.) 
— — Var. a. subtubulata (M°Coy). 


Llansaintfraid Glyn Ceiriog (continued). 


Favosites alveolaris (Gold.) 
Stenopora fibrosa (Gold. Sp.) 

— — Var. a. Lycopodites (Say). 
Halysites catenulatus (Linn. Sp.) 
Petraia zequisuleata (M°Coy). 

— subduplicata (M°Coy). 

— uniserialis (M°Coy). 
Ptilodictya acuta (Hall Sp.) 

— costellata (M°Coy). 

— explanata (M°Coy). 

— fucoides (M°Coy). 
Glauconome disticha (Gold.) 
Fenestella Milleri (Lonsd. Sp.) 

— subantiqua (d’Orb.) 
Tentaculites annulatus (Schlot.) 
Trinucleus Caractaci (Murch.) 

— gibbifrons (M°Coy). 
Chasmops Odini (Eich. Sp.) 
Orthis Actonize (Sow.) 

— calligramma (Dal.) 

— — Var. a. calliptycha (M°Coy). 

— elegantula (Dal.) Var. a. 

— expansa (Sow.) 

— flabellulum (Sow.) 

— parva (Pander). 

— plicata (Sow. Sp.) 

— poreata (M°Coy). 

Leptzena sericea (Sow.) 

— transversalis (Dal.) 
Strophomena antiquata (Sow. Sp.) 
Leptagonia depressa (Dal. Sp.) 

— ungula (M°Coy). 
Euomphalus lyratus (M°Coy). 


Llanwddyn in the (E. of) Berwyn Mountains. 


Bala. 


Trinucleus Caractaci (Murch.) 
Calymene Blumenbachi (Brong.) 
Isotelus Powisi (Murch.) 
Illzenus Davisi (Salt. ) 
Dysplanus centrotus (Dal. Sp.) 
Orthis flabellulum (Sow.) 

— retrorsistria (M°Coy). 
Strophomena grandis (Sow.) ¢ 
Bellerophon bilobatus (Sow.) 
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Upper 
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Llechlawdd, near Llandovery, S. Wales. 
Ludlow. 
Anodontopsis levis (Sow. Sp.) 
Sanguinolites decipiens (M°Coy). 
Grammysia cingulata. 
— — Var. g. triangulata (Salt. Sp.) 
Areca subzequalis (M°Coy). 


Cucullella ovata (Sow. Sp.) 


Upper 


Llechwedd Llwyd, near Llanfyllin, Montgomeryshire. 
Upper Bala. 
Ptilodictya acuta (Hall Sp.) 
— — Var. minor. 
Trinucleus Caractaci (Murch.) 


Llyn Alwen, Denbighshire. Wenlock shale. 
Leptzena tenuicincta (M°Coy). 
Orthoceras bullatum (Sow.) 


Llyn Ogwen, N. Wales. Bala Group. 
Orthis flabellulum (Sow.) 
— — Var. 
— parva (Pander). 
—- sarmentosa (M°Coy). 
Pleurotomaria turrita (Portk.) 


Llwyn-y-ci, N. W. of Bala. 
stone.) 

Trinucleus latus (Portk.) 
Ceraurus clavifrons (Dal. Sp.) 
Zethus sexcostatus (Salt. Sp.) 
Tllenus Davisi (Salt.) 
Orthis elegantula (Dal.) Var. a. 

— expansa (Sow.) 

— parva (Pander). 

— Vespertilio (Sow.) 
Lepteena deltoidea (Sow.) 

— transyersalis (Dal.) 
Orthoceras vagans (Salt.) 


Upper Bala (Bala lime- 


Lockerby,* Dumfriesshire. Lower Bala. 
Graptolites convolutus (His. Sp.) 
— lobiferus (M°Coy). 
— Millipeda (M°Coy). 
— sagittarius (Linn. Sp.) 
— Sedewicki (Portk.) 


BRITISH PALASOZOIC FOSSILS. 


Lockerby (continued). 
Graptolites tenuis (Portk.) 
Diplograpsus folium (His. Sp.) 
— pristis (His. Sp.) 
— — Var. p. (Hall). 
— rectangularis (M°Coy). 
Protovirgularia dichotoma (M*Coy). 


Long Sleddale, Westmoreland. Upper Bala and Wen- 
lock shale. 
Palzeopora interstincta (Wahl. Sp.) 
Sarcinula organum (Linn. Sp.) 
Nucula ? Anglica (d’Orb.) 


Ludlow, Shropshire. Upper Ludlow. 
Serpulites longissimus (Murch.) 
Discina rugata (Sow. Sp.) 
Hemithyris nucula (Sow. Sp.) 
Orthis lunata (Sow.) 

Chonetes lata (V. Buch Sp.) 

Lingula cornea (Sow.) 

Pterinea tenuistriata (M°Coy). 

Leptodomus amygdalinus (Sow. Sp.) 
— — Var. retusus. 

Euomphalus rugosus (Sow.) 

Bellerophon expansus (Sow.) 

Cycloceras tracheale (Sow. Sp.) 


Maerdy Bach, one mile S. of Llandeilo. 
Bala. 
Ogygia Buchi (Brong. Sp.) 
Modiolopsis expansa (Portk.) 


Upper 


Maen Goran, Llangollen, Denbighshire. Wenlock shale. 
Isotelus laticostatus (Green Sp.) 
Cardiola interrupta (Brod.) 


Maes Hir, N. E. of Aber Hirnant, N. Wales. 
Bala. 
Spirifera biforata (Schlot.) 
— var. D. fissicostata (M°Coy). 
Orthis Hirnantensis (M°Coy). 
Modiolopsis modiolaris (Conrad). 


_ 


Upper 


* Under this locality Professor Sedgwick has just informed me he has placed the specimens collected, not only at 
Lockerby, but in all the black graptolite slate localities a few miles N., and a few miles S. of Moffatt and Beatock Bridge. 


LISTS OF THE LOWER PALA®OZOIC FOSSILS. 


Maes Meillion, S. of Bala, N. Wales. 
(Bala limestone). 

Palzeopora megastoma (M°Coy). | 
Trinucleus latus (Portk.) | 
Portlockia apiculata (Salt.) 
Homalonotus bisuleatus (Salt.) 
Spirifera biforata (Schlot.) 

— — Var. a. lynx (Eichwald Sp.) 
Orthis Actonize (Sow.) 

— parva (Pander). 

— plicata (Sow. Sp.) 


Upper Bala 


Maes-y-fallen, Bala. Upper Bala. 


Spirifera biforata (Schlot.) | 


— — Var. a. lynx (Kichwald Sp.) 
Orthis elegantula (Dal.) 
— Hirnantensis (M°Coy). 
— testudinaria (Phill.) 
Malverns, Worcestershire. Lower Ludlow, or Wen- 
lock shale. 
Vioa prisca (M°Coy). 
Palzeopora interstincta (Wahl. Sp.) 
Fayosites aspera (d’Orb.) 
Pterinea demissa (Conrad Sp.) 
Strophomena simulans (M°Coy). 


Mandinam, Caermarthenshire. Upper Bala. 
Pentamerus lens (Sow. Sp.) 
— microcamerus (M°Coy). 
— undatus (Sow. Sp.) 
Turbo crebristria (M*Coy). 
— Williamsi (Sow. Sp.) 


Mathyrafal, S. of Meifod, Montgomeryshire. 
Bala. 
Paleopora megastoma (M°Coy). 
Favosites alveolaris (Gold.) 

— — Var. multipora (Lonsd.) 
Stenopora fibrosa (Gold. Sp.) 
Caninia turbinata (Linn. Sp.) 
Halysites catenulatus (Linn. Sp.) 
Petraia uniserialis (M°Coy). 
Ptilodictya costellata (M*Coy). 

— explanata (M°Coy). 
Fenestella subantiqua (M°Coy). 
Beyrichia complicata (Salt.) 


Upper 


Mathyrafal (continued). 
Encrinurus punctatus (Briinn. Sp.) 
Calymene brevicapitata (Portk.) 
Spirifera biforata (Schlot.) 
— — Var. c. biforata (Schlot.) 
— — Var. d. fissicostata (M*Coy). 
— percrassa (M°Coy). 
Spirigerina marginalis (Dal. Sp.) 
Hemithyris Lewisi (Davidson Sp.) 
— subundata (M°Coy). 
Orthis Actoniz (Sow.) 
— elegantula (Dal.) 
— expansa (Sow.) 
— hybrida (Sow.) 
— parva (Pander). 
plicata (Sow. Sp.) 
protensa (Sow.) 
testudinaria (Dal ) 
turgida (M°Coy). 
Leptzena quinquecostata (M‘Coy). 
— sericea (Sow.) 
— — Var. rhombica (M°Coy). 
Strophomena antiquata (Sow. Sp.) 
— grandis (Sow. Sp.) 
Leptagonia depressa (Dal. Sp.) 
Murchisonia pulchra (M°Coy). 


May Hill, Gloucestershire. 
doc sandstone. 

Halysites catenulatus (Linn. Sp.) 
Encrinurus punctatus (Briinn. Sp.) 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris navicula (Sow. Sp.) 
Pentamerus microcamerus (M‘Coy). 
Orthis turgida? (M‘Coy). 
Leptzena transyersalis (Dal.) 
Strophomena pecten (Linn. Sp.) 
Leptagonia depressa (Dal. Sp.) 
Euomphalus funatus (Sow.) 


Wenlock arits and Cara- 


Middleton Park, Caermarthenshire. Wenlock shale. 
Favyosites alveolaris (Gold.) 

Enerinurus punctatus (Briinn. Sp.) 
Odontochile longicaudata (Murch. Sp.) 
Homalonotus Knighti (Kcnig.) 
Spirigerina reticularis (Linn, Sp.) 

Orthis expansa (Sow.) 

Strophomena pecten (Linn. Sp.) 
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Middleton Park (continued). 
Chonetes lata (V. Buch Sp.) 
Pterinea demisa (Conrad Sp.) 
— lineata (Gold.) 
— tenuistriata (M°Coy). 
Modiolopsis Nilsoni (His. Sp.) 


Milltir Cerrig Llangynnog, Montgomeryshire. Lower 
Bala. 
Beyrichia complicata (Salt.) 
Orthis elegantula (Dal.) Var. a. 
— retrorsistria (M°Coy). 
Leptzena sericea (Sow.) 
Nucula levata (Hall). 


Moel Seisiog, Llanrwst, Denbighshire. Caradoc sand- 
stone. 

Graptolites sagittarius (Linn. Sp.) 
Phacops Downingize (Murch. Sp.) 
Spirifera percrassa (M°Coy). 
Orthis elegantula (Dal.) Var. a. 
Leptena sericea (Sow.) 

— tenuissimestriata (M°Coy). 
Strophomena compressa (Sow. Sp.) 
Area ? Edmondiiformis (M*Coy). 
Orthoceras subundulatum (Portk.) 


Moel Uchlas, Montgomeryshire. Upper Bala. 
Nebulipora lens (M°Coy). 
Stenopora fibrosa (Gold. Sp.) 

— — Var.a. Lycopodites (Say). 
Beyrichia complicata (Salt.) 
Orthis elegantula (Dal.) Var. a. 

— expansa (Sow.) 

— flabellulum (Sow.) 

— testudinaria (Dal.) 

— Vespertilio (Sow.) 
Lepteena sericea (Sow-) 
Strophomena compressa (Sow. Sp.) 
Pterinea lineata (Gold.) 


Moel-y-Garth, Welchpool, Montgomeryshire. 
Bala. 
Strophomena Spiriferoides (M°Coy). 


Upper 


Moel y Garnedd Uchaf, Bala Lake. Lower Bala. 
Tretaspis seticornis (His. Sp.) 
Orthis flabellulum (Sow.) 
— Vespertilio (Sow.) 


BRITISH PALAXOZOIC FOSSILS. 


Mortimer’s Cross, Aymestry. Upper Ludlow. 
Hemithyris nucula (Sow. Sp.) 
Orthis lunata (Sow.) 
Chonetes lata (V. Buch Sp.) 
Lingula lata (Sow.) 
Pterinea hians (M°Coy). 
Leptodomus impressus (Sow. Sp.) 
Litorina undifera (M*Coy). 
Orthoceras subundulatum (Portk.) 


Mullock Quarry, Dalquorrhan, near Girvan, Ayrshire. 
Upper Bala. 
Paleeopora favosa (M°‘Coy). 

— subtilis (M°Coy). 

— tubulata (Lonsd. Sp.) 
Favosites alveolaris (Gold.) 
Petraia equfsulcata (M*Coy). 

— subduplicata (M°Coy). 
Ptilodictya costellata. 

Tentaculites ornatus (Sow.) 
Harpidella megalops (M°Coy). 
Calymene subdiademata (M°Coy). 
Illenus Rosenbergi (Eichw.) 
Hemithyris angustifrons (M*Coy). 

— hemispheerica (Sow. Sp.) 

— — Var. Scotica (M*Coy). 
Orthis confinis (Salt.) 

— elegantula (Dal.) Var. a. 

— parva (Pander). 

— — Var. avellana. 

— reyersa (Salt.) 

— testudinaria (Dal.) 

Lepteena alternata (Conrad). 
Orthonotus semisuleatus (Sow. Sp.) 
Holopella tenuicincta (M°Coy). 
Trochus helicites (Sow.) 

— Moorei (M°Coy). 
Euomphalus tricinctus (M°Coy). 
Eccyliomphalus Scoticus (M°Coy). 
Murchisonia cancellatula (M°Coy). 

— pulchra (M°Coy). 

— simplex (M°Coy). 
Bellerophon dilatatus (Sow.) 

— subdecussatus (M*Coy). 
Orthoceras tenuistriatum (Miunst.) 


Mynydd Mawr, Caermarthenshire. Upper Bala. 
Beyrichia complicata (Salt.) 


LISTS OF THE LOWER 


Mynydd Fron Frys, five miles W. of Chirk, Denbigh- | 
shire. Upper Bala. | 

Ptilodictya explanata (M°Coy). 

Retepora Hisingeri (M'Coy). | 

Glauconome disticha (Gold.) | 

Lingula longissima (Pander). | 

Turbo crebristria (M*Coy). 

Trocholites anguiformis (Sow. Sp.) 


Mynydd-y-Gaer, Llanefydd, near Ruthin, Denbighshire. | 
Lower Ludlow. 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris navicula (Sow. Sp.) 
— nucula (Sow. Sp.) 

Orthis elegantula (Dal.) 
Leptzena levigata (Sow.) 
Cardiola interrupta (Brod.) 


Nant Gwrhwyd Uchaf, S. of Llangollen. Wenlock shale. 
Actinocrinus pulcher (Salt.) 


Nant Morfydd, N. of Llangollen. Wenlock shale. 
Graptolites Ludensis (Murch.) 


Nant y arian, Llandeilo. Upper Bala. 
Isotelus tyrannus (Murch. Sp ) 
Orthis expansa (Sow.) 
— parva (Pander). 


Nant y Brain, W. of Wrexham. Upper Bala. 
Calymene brevicapitata (Portk.) 


Nant y groes, S. of Bala, N. Wales. 
Lingula alternata (Sow.) 
— Davisi (M°Coy). | 


Upper Bala. 


Nantyr in Glyn Ceiriog, S. of Llangollen. Upper Bala. 
Graptolites Ludensis (Murch.) 


Old Radnor, Radnorshire. Woolhope limestone. 
Favosites Gothlandica (Linn. Sp.) 
Stenopora fibrosa (Gold. Sp.) 
Strephodes pseudo-ceratites (M'Coy). 
Hemithyris crispata (Sow. Sp.) 
Leptena Ouralensis (M_ V. K.)} 
Trochus czelatulus (M'Coy). 


[Fase. 11] 
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Parklane, Llandeilo, Caermarthenshire. Ludlow Group. 
Odontochile caudata (Brong. Sp.) 
Orbiculoidea implicata (Sow. Sp ) 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris nucula (Sow. Sp.) 
Pentamerus galeatus (Dal. Sp.) 
Orthis lunata (Sow.) 

Strophomena funiculata (M°Coy). 
Leptagonia depressa (Dal. Sp.) 
Pterinea pleuroptera (Conrad). 

— tenuistriata (M‘Coy). 
Ambonychia striata (Sow. Sp.) - 
Modiolopsis Nilsoni (His. Sp.) 
Cardiola fibrosa (Sow.) 

Conularia cancellata (Sandberger.) 


Pen Cerrig, Builth, Radnorshire. Upper Balu. 
Diplograpsus mucronatus (Hall Sp.) 
— pristis (His. Sp.) 
Diplorhina triplicata (Hawle and Corda). 
Trinucleus latus (Portk.) 
Tretaspis fimbriata (Murch. Sp.) 
Ampyx nudus (Murch. Sp.) 
Ogygia Buchi (Brong. Sp.) 
— radians (M‘Coy). 
Isotelus Powisi (Murch.) 
Siphonotreta micula (M*Coy). 
Orthis elegantula (Dal) Var. a. 
— retrorsistria (M°Coy). 
— Vespertilio (Sow.) 
Leptzena sericea (Sow.) 
Modiolopsis inflata (M°Coy). 


Peniarth Meifod, Montgomeryshire. Upper Bala. 
Graptolites Ludensis (Murch.) 
Petraia rugosa (Phill, Sp.) 
Spirifera biforata. 
— — Var. D. fissicostata (M*Coy). 
Leptzena sericea (Sow.) 


Penlan, Llandovery, S. Wales. Upper Bala. 
Petraia rugosa (Phill. Sp.) 
— uniserialis (M°Coy). 
Pentamerus levis (Sow.) 
— undatus (Sow. Sp.) 
Orthis parva (Pander). 
— plicata (Sow. Sp.) 
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Penlan, Llandovery (continued). 
Lepteena quinquecostata (M*Coy). 
Leptagonia depressa (Dal. Sp.) 


Penllys, N. W. of Meifod, two miles EK. of Llanfi- 
hangel. Bala Group. 
Stenopora fibrosa (Gold. Sp.) 
Lepteena sericea (Sow.) 


Penmachno, Caernaryonshire. 
Orthis expansa (Sow.) 


Upper Bala. 


Fenmorfa, Tremadoc, N. Wales. 
Lingula Davisii (M*Coy). 
— ovata (M‘Coy). 
Tellinomya lingulicomes (M°Coy). 


Lingula flags. 


Penny Bridge ‘Hills W. of), N. Lancashire. 
Ludlow. 
Cardiola interrupta ( Brod.) 


Lower 


Pentre cwm dda, S. of Glyn Diffwys, N. Wales. 
Upper Baia. 
Diplograpsus foliaceus (Murch. Sp.) 
Siphonotreta micula (M°Coy). 
Orthis retrorsistria (M*Coy). 
Lepteena sericea (Sow.) 


Pen y Craig, Llangynyw, Montgomeryshire. 
Bala. 


Upper 


Graptolites Ludensis (Murch. ) 
Favos'tes alveolaris (Gold.) 
Halys.tes catenulatus (Linn. Sp.) 
Petraia uniserialis (M°Coy). 
Ptilodictya explanata (M°Coy). 

— lanceolata (Gold. Sp.) 
Trinucleus gibbifrons (M*Coy). 
Spirifera biforata (Schlot.) 

— — Var. a. lynx (Hichwald Sp.) 
Spirigerina marginalis (Dal. Sp.) 
Hemithyris subundata (M*Coy). 
Pentemerus undatus (Sow. Sp.) 
Lepteena quinquecostata (M°Coy). 


Pen y Park, Llanfyllin. Upper Bala. 
Beyrichia complicata (Salt. ) 
Orthis porcata (M*Coy, Var.) 
— testudinaria (Dal.) 


Potter’s Fell, Kendal, Westmoreland. 


BRITISH PALA OZOIC FOSSILS. 


Pen y gaer, Cerrig y Druidion, Denbighshire. Lower 
Bala. 
Orthis retrorsistria (M°Coy). 


Strophomena Spiriferoides (M°Coy). 


Plas Madoc, N. of Llanrwst. Caradoc sandstone. 
Orthis elegantula (Dal.) Var. a. 
Mytilus unguiculatus (Salt.) 
Clidophorus ovalis (M*Coy). 
Nucula levata (Hall). 
Holopella gregaria (Sow. Sp.) 


Pont-ar-y-llechau, near Llangadoc. 
Pterinea demissa (Conrad). 

— subfaleata (Conrad). 
— tenuistriata (M°Coy). 


Upper Ludlow. 


Pont-y-Glyn, Diffwys, W. of Corwen, Denbighshire. 
Upper Bala. 
Nebulipora lens (M‘Coy). 
Stenopora fibrosa (Gold. Sp.) 
Trochurus nodulosus (Salt. Sp.) 
Phacops alifrons (Salt.) 
Illeenus Davisi (Salt.) 
Pseudocrania divaricata (M°Coy). 
Spirifera biforata (Schlot.) 
— Var. a. lynx (Hichwald Sp.) 
Spirigerina marginalis (Dal. Sp.) 
Orthis Actoniz (Sow.) 
— elegantula (Dal.) 
Leptzna deltoidea (Conrad). 
— — Var. undata (M°Coy). 
— sericea (Sow.) 


| Pont-y-Meibion, two miles S. of Llansantfraid, on the 
Ceiriog. Lower Bala. 

Beyrichia complicata (Salt.) 

Leptena tenuissimestriata (M°Coy). 


Porth Breiddyn, below Welchpool. Wenlock shale. 
Homalonotus bisuleatus (Salt.) 


Upper Ludlow. 
Uraster hirudo (Forb.) 

Discina rugata (Sow. Sp.) 

Spirifera subspuria (d’Orb.) 

Hemithyris navicula (Sow. Sp.) 

Chonetes lata (V. Buch Sp.) 


LISTS OF THE LOWER PALZEOZOIC FOSSILS. 


Presteign, Radnorshire. Lower Ludlow*. 
Hemithyris ? hemisphezerica (Sow. Sp.) 
— Wilsoni (Sow. Sp.) 
Pentamerus oblongus (Sow.) 


Pump Saint, near Lampeter, Caermarthenshire. Upper 
Bala. 
Diplograpsus pristis (His. Sp.) 


Pwllheli, Caernarvonshire. Upper Bala. 
Tentaculites annulatus (Schlot.) 
Trinucleus Caractaci (Murch.) 

— — Var. elongatus (Portk.) 
Encrinurus punctatus (Briinn. Sp.) 
Portlockia apiculata (Salt.) 
Calymene subdiademata (M°Coy). 
Homalonotus bisuleatus (Salt.) 
Hemithyris diodonta (Dal. Sp.) 

— hemispheerica (Sow. Sp.) 

— Upsilon (Bar. Sp.) 
Pentamerus levis (Sow.) 

Orthis elegantula (Dal.) Var. a. 

— plicata (Sow.) 

Leptzena sericea (Sow.) 
Strophomena compressa (Sow. Sp.) 
— Spiriferoides (M°Coy). 


Ravenstone Dale, Westmoreland: 
ton limestone). 

Tentaculites annulatus (Schlot.) 
Zethus atractopyge (M°Coy). 
Homalonotus bisulcatus (Salt.) 
Isotelus Powisi ( Murch.) 
Spirifera biforata (Schlot.) 

— — Var. D. fissicostata (M°Coy). 
Strophomena grandis (Sow. Sp.) 

— Pecten (Linn. Sp.) 
Pterinea tenuistriata (M°Coy). 


Upper Bala (Conis- 


Rhiwargor, near Llanwddyn, Montgomeryshire. Upper 
Bala. 
Trinucleus Caractaci (Murch.) 
— gibbifrons (M°Coy). 
Portlockia apiculata (Salt.) 
Spirifera biforata (Schlot.) 
— — Var. 8. dentata (Pand. Sp.) 
Orthis Actonize (Sow.) 
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| Rhiwargor (continued). 


Orthis elegantula (Dal.) Var. a. 

— parva (Pander). 

— Vespertilio (Sow.) 
Strophomena Spiriferoides (M°Coy). 
Leptagonia depressa (Dal. Sp.) 


Rhiwlas, N. of Bala, Merionethshire. Upper Bale. 
Caryocystites granatum ( Wahl.) 
Trinodus agnostiformis (M°Coy). 

— tarda (Bar. Sp.) 

— latus (Portk.) 
Tretaspis seticornis (His. Sp.) 
Lichas laxata ¢ (M°Coy). 
Staurocephalus Murchisoni (Bar.) 
Ceraurus octo-lobatus (M°Coy). 

— clavifrons (Dal. Sp.) 
Zethus sexcostatus (Salt. Sp.) 
Isotelus laticostatus (Green Sp.) 
Illenus Davisi (Salt.) 
Orthoceras vagans (Salt.) 


Rhosfawr, N. of Glog, Llanfyllin, N. Wales. 
Bala. 
Spirigerina marginalis (Dal. Sp.) 
Orthis elegantula (Dal.) Var. a. 
— plicata (Sow. Sp.) 
Leptzena sericea (Sow.) 
Leptagonia depressa (Dal. Sp.) 


Upper 


Rother Bridge (above). 
stone). 
Portlockia apiculata (Salt. ) 
Calymene brevicapitata (Portk.) 
Orthis Vespertilio (Sow.) 
Leptzna minima (Sow.) 
— sericea (Sow.) 


Upper Bala (Coniston lime- 


Upper Bala (Coniston flags). 
Graptolites sagittarius (Linn, Sp.) 


Rother Bridge (below). 


Rother Heath, Kendal, Westmoreland. Upper Bala. 
Stenopora fibrosa (Gold. Sp.) 


Saint Helen’s, Low Furness. Upper Bala (Bala lime- 
stone). 


Stenopora fibrosa (Gold. Sp.) 


* The Caradoc sandstone near this spot has not been noted in the list of localities, but doubtless furnished the specimen 
of Pentamerus oblongus. 
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Seawgill, Cumberland. Skiddaw slate. 
Graptolites latus (M°Coy). 
— sagittarius (Linn. Sp.) 


Scalthwaite Rigg, Kendal, Westmoreland. Upper Lud- 
low. 
Serpulites dispar (Salt.) 


Sedgley, near Dudley, Staffordshire. 


stone. 


Aymestry lime- 


Ceenites intertextus (Kichw.) 
Stenopora fibrosa (Gold. Sp.) 
Strephodes pseudo-ceratites (M°Coy). 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris nucula (Sow. Sp.) 

— Stricklandi (Sow. Sp.) 

— Wilsoni (Sow. Sp.) 
Pentamerus Knighti (Sow.) 
Strophomena  filosa (Sow. Sp.) 
Lingula Lewisii (Sow.) 


Selattyn Road, S. of Llangollen, N. Wales. 
Bala. 


Upper 


Stenopora fibrosa (Gold. Sp.) 
Beyrichia complicata (Salt.) 
Trinucleus latus (Portk.) 
Chasmops Odini (Eichw. Sp.) 
Orthis testudinaria (Dal.) Var. a. 
Leptzna sericea (Sow.) 
Leptagonia depressa (Dal. Sp.) 
— ungula (M°Coy). 
Holopella monile (M°Coy). 


Shepherd’s Quarry, Kendal. Upper Ludlow. 
Actinocrinus pulcher (Salt.) 


Smithfield, near Builth. 
sandstone. 
Graptolites Ludensis (Murch.) 


Wenlock shale, or Caradoc 


Soudley, Shropshire. Caradoc sandstone. 
Pentamerus levis (Sow.) 


Spital, Kendal. Upper Ludlow. 
Spongarium interruptum (M°Coy). 
Murchisonia torquata (M*Coy). 


Studgill, near Horton. Upper Bala (Coniston flag). 
Graptolites sagittarius (Linn. Sp.) 
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Storm Hill, Llandeilo, Caermarthenshire. 
low. 


Upper Lud- 


Crossopodia lata (M°Coy). 
Pterinea megaloba (M°Coy). 
Modiolopsis complanata (Sow. Sp.) 

— platyphylla (Salt. Sp.) 

— solenoides (Sow.) 
Anodontopsis quadratus (M°Coy). 
Dolabra elliptica (M°Coy). 

— obtusa (M°Coy). 

Grammysia cingulata (His. Sp.) 

— Var. g. triangulata (Salt.) 
Cucullella antiqua (Sow. Sp.) 

— ovata (Sow. Sp.) 

Holopella conica (Sow. Sp.) 
Trochus helicites (Sow.) 
Murchisonia torquata (M°Coy). 
Bellerophon carinatus (Sow.) 

— trilobatus (Sow.) 

Orthoceras bullatum (Sow.) 
Cycloceras tenuiannulatum (M°Coy). 


Sugar-loaf, N. E. of Llandovery. Upper Bala. 
Cardiola interrupta ( Brod.) 


Sunny-banks, near Gray Rigg, Westmoreland. Lower 
LIndlow. 
Halysites catenulatus (Linn. Sp.) 
Siphonotreta Anglica (Morris). 


Sunny Brow, near Coniston. Upper Bala. 
Paleeopora petalliformis (Lonsd. Sp.) 
Sarcinula organum (Linn. Sp.) 
Illzenus Rosenbergi (Hichw.) 


Taihirion, near Arenig Fawr, Merionethshire. Lower 
Bala. 
Calymene parvifrons (Salt.) 


Tai yn y Nant, Bala. Upper Bala. 
Leptzena sericea (Sow.) 


Tan y Bwleh y Groes, S. of Bala, Merionethshire. 
Upper Bala. 
Stenopora fibrosa (Gold. Sp.) 
— — Var. a. Lycopodites (Say). 
Trinucleus Caractaci (Murch.) 


LISTS OF THE LOWER 


Tan y Bwleh y Groes (continued). 
Orthis parva. Var. avellana, 
— retrorsistria (M*Coy). 
— Vespertilio (Sow.) 
Leptzena sericea (Sow.) 
Strophomena Spiriferoides (M°Coy). 


Tan y Craig, Builth. Lower Bala. 
Serpulites dispar (Salt.) 
Pseudocrania divaricata (M°Coy). 
Orthis calligramma (Dal.) 
Leptzena sericea (Sow.) 


Teirw River, S. of Llangollen, N. Wales. Bala Group. 
Strophomena compressa (Sow. Sp.) 
Bellerophon bilobatus (Sow.) 

— ornatus (Conrad Sp.) 


Tenter Fell, Kendal, Westmoreland. 
Serpulites dispar (Salt.) 
Homalonotus Knighti (Konig). 
Leptodomus globulosus (M°Coy). 


Upper Ludlow. 


Thorney Lee Quarry, on Tweed. Bala Group. 
Nereites Cambrensis (Murch.) 
Crossopodia Scotica (M°Coy). 


Tottlebank Heights, Coniston Water. Wenlock Group. 
Stenopora fibrosa (Gold. Sp.) 


Trwscoed, Gaerfawr. Bala Group. 
Orthis confinis (Salt.) 


Tregib, S. of Llangollen. Upper Bala. 
Pyritonema fasciculus (M*Coy). 
Stenopora fibrosa (Gold. Sp.) 
Beyrichia complicata (Salt.) 
Trinucleus gibbifrons (M°Coy). 
Ampyx nudus (Murch. Sp.) 
Chasmops Odini (Hich. Sp.) 
Calymene Baylei ( Barr.) 
Isotelus tyrannus (Murch. Sp.) 
Spirigerina marginalis (Dal. Sp.) 
Lingula granulata (Phill.) 


Tremadoc (N. of), Merionethshire, N. Wales. Upper 
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| Tremadoe (continued). 


Trinucleus gibbifrons (M°Coy). 
— radiatus (Murch.) 

Isotelus affinis (M°Coy). 

Orthis parva (Pander). 

Murchisonia pulchra (M°Coy). 


Troutbeck, Applethwaite Common, Westmoreland. 
Upper Bala. 
Cardiola interrupta (Brod.) 


| Tullithwaite Hall, Underbarrow, Kendal. Lower 
Ludlow. 
Strophomena ? filosa (Sow. Sp.) 
Tyn y Cabled, Llanfyllin, N. Wales. Upper Bala. 


Stenopora fibrosa (Gold. Sp.) 
Spirifera biforata (Schlot.) 

— — Var. D. fissicostata (M°Coy). 
Orthis Actonize (Sow.) 
Leptzna quinquecostata (M°Coy). 


Tyn y Frons (E. foot), near Meifod. Upper Bala. 
Halysites catenulatus (Linn. Sp.) 


Tyn y Frydd, near Mathyrafal. 
Orthis elegantula (Dal.) 


Tynant, E. of Llanwddyn, N. Wales. Upper Bala. 
Strophomena compressa (Sow. Sp.) 


Upper Bala. 


Ulverston, Furness. Lower Ludlow. 


Diplograpsus ramosus (Hall Sp.)* 


Underbarrow, Kendal, Westmoreland. Ludlow Group. 
Cyathaxonia Siluriensis (M*Coy). 


| Beyrichia Klodeni (M°Coy). 


Odontochile caudata (Brong. Sp.) 
— — Var. minor. 
Forbesia latifrons (M*Coy). 
Chonetes lata (V. Buch Sp.) 
Conularia cancellata (Sandberger). 
Holopella gregaria (Sow. Sp.) 
Orthoceras angulatum ( Wahl.) 
Hortolus Ibex (Sow. Sp.) 


Wellfield, Builth. Upper Bala. 


Tremadoc slates. 
Graptolites sagittarius (Linn. Sp.) 


Ampyx nudus (Murch. Sp.) 
Ogygia Buchi (Brong. Sp.) 


* This would be a “ Bala” fossil according to the American indications. 
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Wellfield (continued). 
Siphonotreta micula (M°Coy). 
Lingula curta (Conrad). 
Orthoceras subundulatum (Portk.) 


Welchpool, Montgomeryshire. Wenlock shale or Upper 
Bala. 
Hemithyris navicula (Sow. Sp.) 
Lepteena levigata (Sow.) 
Lituites articulatus (Sow.) 


Wenlock, Shropshire. Wenlock limestone. 
Stromatopora striatella (d’Orb.) 
Paleeopora expatiata (Lonsd. Sp.) 

— interstincta (Wahl. Sp.) 

— tubulata (Lonsd. Sp.) 
Fayosites aspera (d’Orb.) 

— Gothlandica (Linn. Sp.) 
Halysites catenulatus (Linn. Sp.) 
Syringopora bifureata (Lonsd.) 
Caninia lata (M°Coy). 

Strephodes Vermiculoides (M*Coy). 
Cystiphyllum brevilamellatum (M*Coy). 
Clisiophyllum vortex (M*Coy). 
Strombodes Wenlockensis (M°Coy). 
Crotalocrinus rugosus (Mill Sp.) 
Spirigerina cuneata (Dal. Sp.) 

— marginalis (Dal. Sp.) 

— reticularis (Linn. Sp.) 
Hemithyris pentagona (Sow. Sp.) 

— Wilsoni (Sow. Sp.) 
Pentamerus galeatus (Dal. Sp.) 
Orthis rustica (Sow.) 

Leptagonia depressa (Dal. Sp.) 
Euomphalus discors (Sow.) 

— funatus (Sow.) 

— rugosus (Sow.) 

— sculptus (Sow.) 


Whiteless, 8. of Crummock Lake, Cumberland. 


Skid- 
daw slate. 
Graptolites latus (M*Coy). 
Wilfa, near Penmachno, N. Wales. Upper Bala. 


Phacops alifrons (Salt.) 

Orthis Vespertilio (Sow.) 

Leptzena sericea (Sow.) 

Leptagonia depressa (Dal. Sp.) 
— Ditto. Var. 
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Woolhope. Upper Ludlow and Wenlock limestone. 
Stenopora fibrosa (Gold. Sp.) 

— — Var. a. Lycopodites (Say). 

— — Var. f. regularis (M*Coy). 
Discina rugata (Sow. Sp.) 
Spirifera cyrtzena (Dal. Sp.) 

— trapezoidalis (Dalm. Sp.) 
Athyris tumida (Dal. Sp.) 
Spirigerina reticularis (Linn. Sp.) 
Hemithyris nucula (Sow. Sp.) 
Pentamerus galeatus (Sow. Sp.) 

— Knighti (Sow.) 

Orthis lunata (Sow.) 
Strophomena euglypha (Dal. Sp.) 
Leptagonia depressa (Dal. Sp.) 
Chonetes lata (V. Buch Sp.) 
Lingula lata (Sow.) 

Litorina octavia (d’Orb. Sp.) 
Euomphalus funatus (Sow.) 

— rugosus (Sow.) 

Bellerophon Wenlockensis (Sow.) 
Orthoceras tenuicinctum (Portk.) 


Wrae Quarry, Upper Tweed, near Broughton. Bala 
Group. 

Harpes parvulus (M°Coy). 

Illenus latus (M*Coy). 

Porambonites intercedens (Pand.) 

Orthis callactis (Dal.) 


Cycloceras arcuoliratum (Hall Sp.) 


| Wye (bed of), Builth. Wenlock shale. 
Graptolites Ludensis (Murch.) 


| Yr Allt, Welch Pool. Wenlock shale. 
Cardiola interrupta (Brod.) 


Y Foel Fawr, near Llanrhaidr. Upper Bala. 
| Lepteena tenuissimestriata (M°Coy). 


_ -Ysputty Evan, N. Wales. Upper Bala. 
| Caryocystites Davisi (M*Coy). 
Hemithyris diodonta (Dal. Sp.) 
Orthis elegantula (Dal.) 

— parva (Pander). 
Lyrodesma plana (Conrad). 
Murchisonia gyrogonia (M°Coy). 
Bellerophon bilobatus (Sow.) 


or 
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Secr. VIII.—MOLLUSCA OF MIDDLE PALAOZOIC (Devonian) ROCKS. 


3rd Sub-kingdom. MOLLUSCA. See page 185. 
2nd Class.) PALLIOBRANCHIATA. See page 185. 


2nd Order. Bracniopopa. See page 186. 
5th Family. SPIRIFERIDA. See page 191. 
Genus. SPIRIFERA (Sow.) See page 191. 


SPIRIFERA GRANDAVA (Phill.) 
Ref.—Phillips, Pal. Foss. t. 30. f. 131. 


Sp. Ch.—Subrhomboidal, depressed, cardinal angles acute, but not extending into spines; mesial ‘fold 
large, rounded, very prominent, very strongly defined quite to the beak, forming an abrupt semielliptical sinus 
in the front margin; surface radiated with thick, obtusely-rounded, simple ribs, about five in the mesial sinus, 
and about nine on each side. Width one inch five lines, proportional length of receiving valve 5. 

The shell is wider, with more pointed angles than the S. aperturata, and the mesial ribs are not obviously 
smaller than the lateral ones. It seems very closely allied to the carboniferous S. trigonalis. 

Position and Locality.—One specimen of the receiving valve collected by myself from the olive slate of 


Lanlake, Launceston, Cornwall. 


SPIRIFERA L#VicostTa (Valen. Sp.) 


Ref. and Syn.= Terebratula levicosta Valenciennes in Lamarck Anim. S. Vert. 
= Terebratulites ostiolatus Schlot. Pet. p. 258. t. 17. f. 3. 


Sp. Ch.—Rotundato-quadrate, very gibbous; hinge-line scarcely as wide as the shell; sides subparallel, 
front margin raised into a deep semielliptical sinus; mesial fold broad, distinctly defined to the beaks, without 
ribs; the mesial ridge of the entering valve smaller than the mesial sinus of the opposite one ; about fourteen 
simple obtusely-rounded ribs on each side; entire surface under the lens marked with very minute, close, 
regular, granular striz. Width one inch five lines, proportional length of receiving valve ;;, of entering valve 4, 
depth =. 

Mr Davidson has figured Lamarck’s (or Valenciennes’) original type specimen in the Annals of Natural 
History for 1850 (t. 15. f.41), so that no doubt can remain of its specific identity with that subsequently figured 
and described by Schlotheim. 

Position and Locality —In hard Devonian schists of Valley of the Rocks, N, Devon. 


376 BRITISH PALAZOZOIC FOSSILS. [Bracuioropa. 


SPIRIFERA SPECIOSA (Schlot. Sp.) 


Ref. and Syn. = Terebratula speciosa Schl. Tasch. 1831. t. 2. f. 9 (not Petrefac.) 
= Trigonotreta id. Br. Leth. Geog. t. 2. f.15. = Spirifera costata Sow. G, T. 2nd Series, Vol. V. t. 55. f. 5, 6, 7. 


Sp. Ch.—Transversely fusiform, slightly compressed, valves gibbous in the middle; hinge-line very long, 
sides gradually attenuated, acute-angled, cardinal area broad, with nearly parallel sides, five, or sometimes six, 
large, obtusely-rounded, simple, radiating ribs, on each side of the mesial ridge, which is very prominent and 
rounded; mesial sinus very deep, rounded, distinct from the beak ; surface crossed with sharp transverse lines of 
growth ; beaks moderately incurved, rather small, lateral margins horizontal, front abruptly raised, with a narrow 
semielliptical wave. Width of moderate-sized specimen two inches, proportional length ;;,, depth of valves 7. 

Haying examined the original specimens described and figured by Sowerby, which are internal casts, I find 
that what he supposed to be two approximate ridges forming the mesial ridge, was really an impression of the 
slender internal septum of the entering valve, dividing the cast of the really simple mesial ridge; and a com- 
parison of these and numerous other specimens from the British localities with Eifel specimens, leaves no room 
for doubt of their identity. 

Position and Locality—Very common in the Devonian decomposing schists of Fowey, Cornwall; also in 
the similar schists of East Looe; rare in the hard, red, Devonian quartzite of Looe; Devonian schist of 
Polruan, Cornwall; in the quartzite of Highgate St Veep, Cornwall. 


SPIRIFERA VERNEUILI (Murch.) 


Ref. and Syn.—Murchison, Bull. de la Soc. Geol. de France, y. 11. t. 2. f. 3.=Spirifera calcarata Sow. G. T. 
2nd Series, Vol. V. t. 53. f. 7 (Young) + Spirifera disjuncta Sow. G. T. 2nd Series, Vol. V. t. 53. f. 8, and 
t. 54. f. 13, 14 (middle age) + 8 gigantea Sow. Geol. Trans. 2nd Series, Vol. V. t. 55. f. 1 to 4 (old). 


Sp. Ch.—Shell transversely subrhomboidal when young (up to one inch long, calcarata, Sow.) ; the sides 
gradually attenuated, and extended into long spines; with age the sides becoming gradually more parallel, giving 
a quadrate figure (disjwncta, Sow.); valves gibbous, hinge-line exceeding the width of the shell, forming con- 
tracted acute ears, hinge-area broad, but of variable width; sides subparallel or very obtusely triangular in the 
receiving yalve, flat or concave, marked with sharp reticulating strize; mesial ridge of entering valve broad, 
moderately prominent, sharply defined, particularly near the beak, by two sulci, deeper than the rest, obtusely- 
rounded near the beak, becoming obtusely-triangular towards the margin, in which it forms a wide rounded 
sinus; receiving valve with a deep mesial sinus from the beak to the front margin, obtusely defined; radiating 
ribs rounded, sharply defined, and perfectly simple on the sides, twenty-four to thirty on each side, about 
fourteen slightly smaller and dichotomous on the mesial ridge and on the sinus; four of the lateral ribs near the 
mesial ridge, occupy the same space as five or six of the mesial ones. Width, excluding the lateral spines, in a 
rather small or moderate-sized specimen, two and a quarter inches, proportional length of receiving valve ‘3, of 
entering valve {,, depth of both valves 3, width of very old individual eight inches. 

This species is easily distinguished from the S. attenuata, by the constant simplicity of its lateral ridges, 
and the same character negatives the reference of S. gigantca to SN. striata, as suggested by Mr Sharpe. Having 
carefully compared specimens from the Pas-Boulonnais of the S. Verneuili of Sir R. Murchison, with the 
type-specimens in the Cambridge collection of Sowerby’s S. dis/uncta, I can state positively their perfect 
accordance to the most minute particular. Further, having examined very great numbers of specimens from 
Cornwall of the S. calcarata, S. disjuncta, and S. gigantea, 1 can state with certainty that there is no difference 
between them. The S. calcarata with attenuated sides is the form always assumed by the small or young 
specimens, and the cardinal area in these is as wide as in the S. disjuncta, there being no foundation for Mr 
Sowerby’s supposition, that the area in this supposed species was narrow (he having only seen one valve) ; as 
the shell grows older the form becomes gradually quadrate, and is the S. disjuncta of Sowerby and Phillips, 
the latter author distinguishing those supposed species (Pal. Foss.) by stating the mesial ridge to be undefined 
in the latter: one of Sowerby’s figures, however, (fig. 8,) truthfully represents the mesial ridge sharply defined ; 
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and such I have found to be the case in by far the greater number of unpressed specimens, and a few of the 
' smaller specimens (S. calcarata) also shew a slight want of definition in this part, shewing that no distinction 
could be based on this character. When the shell approaches its adult size it becomes the S. gigantea of 
Sowerby and Phillips, without the slightest change of character, so that many of the specimens, both at 
Petherwin and Tintagel could not be referred by a conscientious observer to the one species in preference to the 
other. The character supposed by Phillips to distinguish the S. gigantea from the S. disjuncta, viz. the mesial 
fold being “ indistinctly furrowed or nearly smooth,” is negatived by Mr Sowerby’s original figures, by his type- 
specimens, and the great number of others which I have seen Sowerby has himself suggested the possible 
identity of S. disjwncta and S. gigantea, and Koninck and de Verneuil suspected the union possible of the four 
species here united. 

Position and Locality.—Extremely common in the chloritic slates at Tintagel, Cornwall; and S. Pe- 
therwin, Cornwall, in the slates and subordinate limestone ; slate of Lanlake, Launceston. 


Subgenus. CYRTIA (Dal.) See page 191. 
SPrRIFERA (Cyrtia) HETEROCLITA (Defr. Sp.) 


Syn. and Ref. = Calceola heteroclita Defrance, Dict. Hist. Nat. t. 80. f. 8. 
= Spirifer subconica Sow. Geol. Trans. 2nd Series, Vol. V. t. 57. f. 10. 


Sp. Ch.—Receiving valve pyramidal, height usually two-thirds of the width of the hinge-line, but sometimes 
exceeding it; hinge-line as wide as the shell, cardinal area very large, flat, triangular; entering valve flattened, 
nearly semicircular, lateral margins horizontal, front margin abruptly raised into a yery large angular sinus, from 
which a very wide, deep, angular sinus extends to the beak of the receiving valve, and a large prominent mesial 
ridge extends to the beak of the entering valve; five simple, obtuse, radiating ridges on each side; surface with 
sharp transverse lines of growth. Width seven lines, proportional length of receiving valve = to **, propor- 
tional length of entering valve >, apical angle varying from 90° to 45°. 

I have not clearly seen the characters of the foramen or pseudo-deltidium. Although Defrance figures rather 
fewer lateral ribs, there can be no doubt of the identity of his species with the present fossil, which, on the other 
hand, seems to have no affinity whatever with the carboniferous limestone, C. subconica (Martin), to which Mr 
Sowerby refers it. 

Position and Locality—Common in the limestone of Plymouth. 


Subgenus. MARTINIA (M°Coy). See page 192. 
Martinta Unit (lem. Sp.) 


Ref. and Syn. = Spirifer Urei Flem. Brit. Anim. p. 397; Ure’s Rutherglen, t. 14. f. 12. = Atrypa 
unguiculus Sow. G. 'T. 2nd Series, Vol. V. t. 54. f. 8. 


Sp. Ch.—Subhemispherical, hinge-line considerably shorter than the width of the shell, sides rounded ; 
margins nearly level all round, front usually slightly emarginate in the middle; entering valve slightly convex, 
with a deep narrow sulcus from the beak to the margin; receiving valve very gibbous along the middle, 
gradually sloping to the margins, and with a narrow, deep, mesial sulcus, extending from the beak nearly 
or quite to the front margin; beak very large, tumid, moderately incurved ; cardinal area high, triangular ; 
surface smooth. Average width three and half lines, proportional length of receiving valve =, depth =. 

The internal casts shew traces of a small mesial septum in both valves. 

Position and Locality—Very common in the slates and associated limestone nodules of S. Petherwin. 


[easc, 11.] 30 
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Genus. ATHYRIS (M*Coy). See page 196. 
Atuyris CoNCENTRICA (V. Buch Sp.) 


Ref. and Syn. = Terebratula concentrica V. Buch, Bul. de la Soc. Geol. de France, Vol. XI. t. 2.f.1.= Atrypa 
decussata Sow. G. T. 2nd Series, Vol. V. t. 54. f. 5. + A. hispida Sow. same plate f. 4.+ A. oblonga id. id. 
t. 53. f. 6. (crushed internal cast I find). 


Sp. Ch.—Suborbicular when young, becoming rhomboidal or subpentagonal when old; valves almost 
equally convex, increasing in gibbosity with age; sides rounded ; front evenly rounded in small specimens, but 
after seven lines long becoming produced into a broad lobe, which at an inch in length becomes a deep 
elliptical sinus, forming an undefined rounded elevation in the entering valve, and a wide concave sinus in 
the receiving valve, disappearing at about halfway to the beak; beak tumid, incurved, without trace of hinge- 
line or cardinal area, but slightly angulated on the sides; surface marked with close, imbricating, regular 
laminze of growth, about five in one line at three lines from the beak of entering valve, between each of 
which in some specimens appear two or three finer ones; towards the margin of old specimens some of the 
laminze become rugged and more prominent than the rest; and all, when finely preserved, project in fringe- 
like laminze from the shell, which exhibit longitudinal or radiating furrows, and decompose in fringe-like lines 
and points. Length of small specimen (without mesial furrow) five lines, width the same, proportional depth 
of both valves =, width of old specimen one inch, proportional length of receiving valve =, of entering valve =, 
depth of both valves , but varying considerably. 

On examining typical specimens, figured and described by Mr Sowerby from the limestone of S. Petherwin, 
] find the decussation he alludes to is only produced by the decomposition of certain of the concentric laminz, 
in radiating lines, according with their original fibrous texture, and it is not visible in sound specimens. The 
original specimen of his Atrypa hispida, from the shale of the same locality which I have examined, is mani- 
festly the same species as his A. decussata, with one of the decomposing concentric laminze not quite broken 
off, but supported on a lamina of the shale: finally, on comparing both with young specimens, and the rostral 
portion of old specimens of the Terebratula (Athyris) concentrica (Von Buch) from the Eifel, I am able to 
state their positive identity. The edges of the lamine of Eifel specimens of the A. concentrica shew the 
longitudinal striation as well as any of the Devonshire ones, The Spirifer (Martinia) lineata of the carboniferous 
limestone is distinguished by its thicker and more obtuse concentric laminz, greater width, cardinal area, 
and hinge-line. 

Position and Locality—Very common in the slate and subordinate limestone of S. Petherwin and 
Lanlake, Launceston ; brown grits of Barnstaple. 


Genus. SPIRIGERINA (D’Orb.) See page 197. 
SPIRIGERINA DESQUAMATA (Sow. Sp.) 
Ref. and Syn. = Atrypa desquamata Sow. Geol. Trans. 2nd Series, Vol. V. t. 56. f. 19 to 23. 


Sp. Ch —Ovate or subquadrate, nearly orbicular, and subequivalye when young, with a straight hinge-line, 
considerably less than the width of the shell; with age the outline becoming more quadrate, the front slightly 
narrowed, and very slightly elevated towards the entering valve in a wide, shallow sinus, not producing a ridge 
on the entering valve, or a sinus in the receiving valve; entering valve deeper than the receiving one, broadly 
gibbous along the middle, gradually arching to the margins; receiving valve moderately convex in all the 
middle portion, (a narrow portion very slightly concave towards the front lateral margins in old specimens) ; 
lateral margins nearly horizontal, slightly sigmoidal; cardinal area flat, triangular; aperture rounded, close 
under the pointed beak of the receiving valve, separated from the hinge-line by a large bipartite deltidium, 
the dividing fissure of which is often open in young specimens; surface of both valves radiated with close, 
rough, subequal, radiating ridges, separated by narrower, very deep sulci, the ridges increasing in number by 
intercalation, at about four lines from the beak; both the mesial and lateral ones usually dichotomising 
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twice from thence to the margin without altering materially in thickness; four ridges in two lines in the 
middle of the shell, at an inch from the beak; no distinct regular scaly laminee of growth; muscular im- 
pressions in receiving valve forming an oblong defined space, rather longer than wide, extending about one- 
third the length of the shell. Length of average specimen one inch nine lines, proportional length of 
entering valve #4, proportional width 4, proportional depth of both valves =. 

By cautiously breaking a specimen in the right direction, I have had the pleasure of ascertaining the 
existence of the spiral appendages in this beautiful fossil, and to demonstrate their spiral convolution in the 
plane of the lateral margins, instead of at right angles thereto, as in the different groups of Spirifera; they 
are of rather small size, the diameter of the spires not exceeding half the width of the shell, so that they are 
not placed one behind the other, but each occupies its own side of the median line. The pallial vessels are 
large, composed of three or four main trunks on each side, branching once or twice to the margin. 

Position and Locality —Extremely abundant in the Devonian limestone of Plymouth and Newton Bushel; 
Devonian shale of Pridmouth, Menabilly; an obscure internal cast, probably of this species, from the schists 
of Fowey, Cornwall. 


SPIRIGERINA RETICULARIS (Linn. Sp.) See page 198. 


I cannot perceive the slightest difference between some of the Eifel and upper Silurian, and some of 
our Devonshire specimens of the first variety, specimens of which are in the collection from the reddish 
calcareous shales of Newton Bushel. 


Var. 3. ASPERA (Schlot. Sp.) 


Ref. and Syn. = Terebratula aspera Schlot. Min. Taschenbuch, Vol. VII. t. 1. f. 7. = Atrypa squamosa Sow. 
Geol. Trans. 2nd Series, Vol. V. t. 57. f. 1 and la + Spirifera affinis Sow. same plate, f. 11. 


This variety, which is at first sight so extremely different from the ordinary Silurian type, by its few very 
thick rounded ribs, with comparatively few branches, and distant, strong, concentric scales of growth, passes by 
the most insensible gradations into that species, when a large series either from the Eifel or Devon is examined. 
The most marked types of this peculiar form are nearly orbicular; the length and breadth equal; length about 
one inch, the depth half the length; the entering valve moderately convex along the middle, raised into a 
small rounded sinus at the margin; receiving valve slightly convex at the sides and near the beak, becoming 
depressed in the middle towards the margin: about sixteen thick, rounded, radiating ribs, two or three only 
of which dichotomise (two occupying a space of two lines at six lines from the beak, and the concentrie 
laminz nearly a line apart at the same distance). 

This highly typical form of the variety aspera is common in the Devonian limestone of Plymouth, and 
not uncommon in the Eifel; but with these in both localities occur specimens in which the depth in pro- 
portion to the length is =; the ridges become gradually smaller, more numerous, and more often branched, 
and the concentric laminze of growth become more crowded ; so that no character can be assigned, so far as 
my observations go, which would serve to separate specifically the intermediate varieties ; nevertheless I have 
not seen the var. aspera in Silurian rocks. The small triangular, flat, cardinal area may often be seen in 
the more depressed specimens, with small foramen separated by a deltidium from the hinge-line ; these how- 
ever being, as in the Hifel specimens, often concealed by the adpression of the beak. On examining the 
original specimen figured by Mr Sowerby as above, under the name Spirifera affinis, I find it is a young in- 
dividual of the present species var. aspera, shewing the cardinal area rather less than in his figure, and not 
greater than is often seen in Hifel specimens. 

Position and Locality of Var. aspera—Common in the Devonian limestone of Plymouth; Devonian 
shale of Pridmouth, Menabilly, and Fowey, Cornwall. 


oc2 
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6th Family. UNCITID. 


This family was originally proposed by d’Orbigny for Uncites, Atrypa and Pentamerus ; but as I propose to 
restrict it to the one genus, Uncites, the generic and family characters are given together, the latter being rather 
different from those of d’Orbigny, and no previous careful description of the genus having been published so far 
as I know. 


Genus. UNCITES (Defrance) as here defined. 
Gen. Char.—Shell elongate, ovate, slightly inequilateral; substance very thick, densely fibrous; beak of 
receiving valve very long, narrow, claw-shaped, gently incurved obliquely to one side, with a wide, concave, 
imperforate defined channel beneath ; no internal septa, nor appendages, in either valve. 


Uncites ta&vis (Coy). Pl. 2. A. fig. 6. 

Sp. Ch.—Longitudinally ovate, oblique; entering valve, when young, ovate, moderately convex, with the 
front and lateral margins broadly rounded; when old becoming very gibbous and subrhomboidal, from the con- 
vergence of the sides to a narrow rounded front; receiving valve obtusely subcarinate along the middle when 
old, by the nearly flat sloping of the sides; the front margin not perceptibly elevated, and the lateral margins 
nearly horizontal ; beak very large, sharply pointed, and widely-arched inwards obliquely to one side, the under 
part of the beak widely channelled, with obtusely angular or rounded lateral margins ; surface smooth, or only 
marked by the concentric lines or imbrications of growth towards the margin. Length of receiving valve two and 
half inches, proportional length of entering valve 4, width =, depth of both valves =; thickness of shell in beak 
of receiving valve two lines, above the beak of entering valve on one side five lines, on the other side four lines, 
diminishing the cavity to two lines in diameter; thickness of shell about the middle of the sides of receiving and 
entering valves three lines, diminishing to little more than one line along the middle, and gradually thinning to 
the margins. Length of young specimen nine lines; proportional length of entering valve {;, width %, depth of 
both valves =. 

The general narrow elongate form, and the oblique torsion of the long, narrow, claw-like beak in this 
species, exactly reminds us of the Uncites gryphus of Defrance, from which it is distinguished by the absence of 
the longitudinal sulcation. Having first ascertained the true internal characters of that curious Eifel genus, it 
gave me great pleasure to recognize in our British rocks a second species of this remarkable genus. I should 
have imagined that the smadler of the two figures given in Sowerby’s Mineral Conchology, under the name of 
Terebratula porrecta, represented a young individual of this species, on account of the narrow produced front; but 
as Mr Sowerby himself has since stated (Geol. Trans. 2nd Series, Vol. V. exp. of t. 56) that those figures 
represented specimens of Stringocephalus Burtini, and as all writers seem to coincide in that opinion, I have only 
to observe, that the present fossil, by the complete absence of internal septa, and the external characters above 
enumerated, has no affinity whatever therewith. 

Position and Locality—Not uncommon in the Devonian limestone of Newton Bushel, Devonshire. 

Explanation of Figures.—P1. 2. A. fig. 6, natural size; 6a, profile of ditto; fig. 64, section of both 
valves at about one-third the length from the beak, shewing the thickness of the shell and absence of internal 
apophyses; 6c, section of beak of receiving valve, shewing the great thickness of the shell reducing the 
internal cavity, and absence of internal septa. 


7th Family. RHYNCHONELLID. See page 199. 
Genus. HEMITHYRIS (d@Orb.) See page 199. 


HEMITHYRIS ACUMINATA (Mart. Sp.) 
Ref. and Syn.= 0. A. acuminatus Mart. Pet. Derb. t. 32 and 33. f. 7 and 8.+ 0. A. pugnus id. id. t. 22. f. 4, 5. 
+ Terebratula cordiformis Sow. Min. Con. t. 495. f. 2 and 4.+ 7. platyloba id. id. t. 496. f. 5 and 6. 
+ (T. mesogona Phil. Geol. York. Vol. I. t. 12. f. 10 to 12. = Atrypa triangularis Sow. Geol. Trans. 2nd 
Series, Vol. V. t. 54. f. 9.) 
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Sp. Ch.—Triangular, pyramidal; receiving valve flattened or slightly convex near the beaks and the 
narrow sides; apical angle about 115°; beak small, projecting with a small triangular foramen beneath it; 
front depressed into a very wide sinus, and abruptly curved towards the entering valve, nearly at right angles 
with the rostral portion (exceeding a right angle in the much elevated varieties, and considerably less in the 
depressed forms) ; lateral margins sigmoid, either entire or with two or three angular notches, from the ends of 
ridges extending a very short way towards the beak; front margin abruptly arched upwards into a sinus, 
varying from triangular or acutely elliptical, and higher than wide, to transversely semielliptical, and the height 
less than half the width, and either without plaits, or with from two to six, varying in the amount of angularity, 
but always becoming obsolete a considerable distance from the beak; entering valve with the profile only 
slightly arched, the greatest depth of all the varieties being at the front margin; rostral portion and sides 
slightly convex, the latter sloping rapidly towards the receiving valve, middle of the front varying from acutely 
angular to broadly arched ; surface under the lens with fine, close, obtuse, concentric striz, varying from six 
to ten in the space of one line, crossed when finely preserved by longitudinal thread-like striae, five or six in the 
space of one line, separated by wider flat spaces. 

There are four varieties which have been separately named, but which pass by the most insensible grada- 
tions one into the other, and certainly not distinguishable by any constant specific character. All the 
varieties are recognised by the marginal plaits disappearing a considerable space in front of the beaks. The 
T. reniformis, which in books is often confounded with this species, is perfectly distinct by the great inflection 
of the receiving valve. The texture of the shell gives a minutely flexuous fibrous appearance to the surface 
under the lens, when partially decorticated, as most specimens are, but infinitely finer than the rarely seen 
longitudinal striation above mentioned. 

Ist Var. acuminata (Mart.)—Front sinus very high, acutely angular, few or no trace of mesial plaits, nor 
lateral marginal plaits, except in very large specimens. Width two inches, proportional length of 
entering valve +, of receiving valve 4, from plane of lateral margin to top of sinus ;;,, depth from 
middle of entering valve at right angles to the surface =. 

2nd Var. platyloba (Sow.)—Transversely ovate, plaits obtuse. Width one inch four lines, length of 
receiving valve ~, from plane of lateral margins to top of sinus =;. 

3rd. Var. pugnus (Mart.)—Rhomboidal tumid, three to six mesial, and three or no lateral, short, strong 


80 


plaits. Width one inch, length 4, from plane of lateral margin to top of sinus =, depth at right 


1009 
angles to middle of entering valve =. This is rather more tumid than the other varieties, and 
includes 7. cordiformis, which M. de Verneuil supposed to be distinct by want of lateral plaits, 
although one of Sowerby’s original figures of that supposed species shews them. 
4th Var. mesogona (Phill.= A. triangularis Sow.)—Form and other characters exactly as in the type 
var. acuminata, but the width less than one inch. This cannot be the young of the large acute forms 
(which are depressed), but may be a dwarf variety. 
Position and Locality—Vars. 1, 2, and 3, not uncommon in the Devonian limestone of Plymouth, S. 
Devon; var. 4, rare in the slate of Petherwin, Launceston, Cornwall (the original specimen of A. triangu- 
laris has the apex of the sinus bifid, and traces of two minute lateral plaits, as in Phillips’s description of 


T. mesogona). 


HemitHyris cuBoIDES (Sow. Sp.) 
Ref.= Atrypa cuboides Sow. Geol. Trans. 2nd Series, Vol. V. t. 56. f. 24. 


Sp. Ch.—Globose, subcuboidal ; entering valve moderately convex in the middle, sides slightly convex, but 
abruptly sloping nearly at right angles with the middle, and subparallel to each other; lateral margins nearly 
horizontal, very slightly sigmoid ; front margin abruptly elevated into a very large parallel-sided square sinus, 
slightly rounded at its end, which only produces a faint indication of a wide mesial ridge at the margin of wide 
specimens ; entering valve nearly flat, with a small, pointed, incurved beak, beneath which is a very small 
triangular opening ; mesial sinus only marked at the point where the lateral margins turn up, the large square 
extension of the front of the valve forming a slightly convex or very slightly concave filling to the sinus ; 
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surface radiated with very numerous, simple, equal, flattened, or slightly convex ridges (five in two lines at eight 
lines from the beak), fifteen to twenty occupying the sinus, and about twenty-two on each side. Length of 
rather small specimen eleven lines, proportional width =, width of sinus 7%, depth =; texture of the shell 
densely fibrous. 

The margins are much sharper or more angular than in the Silurian 1. W7lsoni, and the ribs simple ; 
another difference is the small size at which the deflection of the margin begins in that species; there is no trace 
of it in the present one, which never acquires the great semicylindrical extension of the Silurian shell. 

Position and Locality —Common in the Devonian limestone of Plymouth and Torquay. 


HeEMITHYRIS PLEURODON (Phill. Sp.) 


Ref. and Syn. = Terebratula id. Phil. G. Y. Vol. II t. 12. f. 25 to 28. = Atrypa fallax Sow. Geol. Trans. 
2nd Series, Vol. V. t. 54. f. 15. 


Sp. Ch.—Transversely elliptical, or subpentagonal; entering valve very slightly arched from the beak to 
the front margin, which is much elevated into an oblong sinus, forming a flat mesial ridge, slightly marked at 
the margin ; sides very much arched downwards towards the front, slightly excavated at the posterior or lateral 
margins; receiving valve with a narrow, prominent, slightly incurved beak, with a large triangular opening 
beneath it; sides nearly flattened ; middle portion, forming the wide flattened sinus, semicircularly arched from 
the beak to the front margin; neither the mesial ridge nor sinus marked in the rostral portion; four to six large 
angular plaits, separated by very deep re-entering angles, raised with the front margin, with on each side five 
sharply angular much arched ribs, slightly larger than the mesial ones, and forming very deep angular indenta- 
tions in the margins; behind these nearer the beak are usually two or three smaller ones, all the ridges continued 
sharply defined up to the beak ; shell densely fibrous under the lens. Width ten lines, proportional length S, 
depth of both valves 7. 

In this species the two dental lamelle diverge at about 45°, and reach one-third the length of the shell in 
the receiving valve; the mesial septum in the entering valve seems somewhat longer. There is not the slightest 
difference in any respect between the varieties found in the slates and subordinate limestone of S. Petherwin, 
called Atrypa fallax by Sowerby, and those in the carboniferous limestone of Derbyshire. Mr Fischer’s 
specimen of his 7’. pentatoma is so very defective at the sides, that neither the number nor character of the lateral 
ribs can be recognised, and I therefore prefer retaining Mr Phillips’s specific name, the type for which is perfectly 
clear. 

Position and Locality—Common in the slates and subordinate limestone of S. Petherwin;? in the green 
chloritic slate of Tintagel; slate in road-quarry, half a mile S. of Marwood. 


HEMITHYRIS PROTRACTA (Som. Sp.) 
Ref. = Atrypa protracta Sow. Geol. Trans. 2nd Series, Vol. V. t. 56. f. 16. 


Sp. Ch.—Elongate, obtusely triangular; apical angle 80°; greatest width near the front ; posterior lateral 
margins long, front wide, obtusely rounded or subtruncate; the front margin abruptly raised into a large 
rounded sinus, only affecting the form of the valves near the margin, four large obtusely angular plaits 
raised with the front margin, but extending a very short way towards the beak; lateral margins minutely and 
obscurely crenulated ; valves moderately and equally convex ; receiving valve with a prominent, slightly ineurved 
beak, from which an obscure tumid ridge extends to the mesial plaits of the sinus; entering valve moderately 
gibbous along the middle, sloping to the sides; surface smooth. Length (of small specimen) five lines, 
proportional length of entering valve “%, width %, depth of both valves =. 

Position and Locality—Rare in the Devonian limestone of Plymouth. 


Bracutopopa. | DEVONIAN MOLLUSCA. 383 


HEMITHYRIS SUBDENTATA (Sow. Sp.) 
Ref. and Syn. = Atrypa subdentata Sow. Geol. Trans, 2nd Series, Vol. V. t. 54. f. 7. 


Sp. Ch.—Longitudinally ovate or subtrigonal (the two sides are broken off in Sowerby’s figured specimen), 
with age the front becoming rather produced and elevated into a semielliptical sinus; entering valve con- 
siderably deeper than the receiving one; sides and rostral portion moderately convex and smooth ; front towards 
the margin raised into an undefined broad rounded mesial ridge, bearing three obtusely-rounded ribs, becoming 
obsolete before reaching the beak, and forming angular indentations in the edge; receiving valve gently convex 
on the sides and near the beak, which is small and prominent, with the opening beneath it; middle portion 
towards the margin depressed into a wide deep sinus, containing two thick subangular ridges, which become 
very approximate, and extend obscurely nearly to the beak: surface smooth, densely fibrous under the lens. 
Length six lines, greatest width near the front about the same, depth of both valves 5;. 

Count Munster figures this species (in his Beitriige for 1840) from the black limestone of Schubelhammer 
as the Wenlock Atrypa rotunda of the Silurian system, from which it is certainly distinct by its more elongate 
form, angular teeth in the margin from the ends of the ridges, ec. 

Position and Locality —Rare in the dark limestone of Petherwin. 


Genus. STRINGOCEPHALUS* (De/rance). 


Gen. Char.—Ovate, shell thick, fibrous, smooth ; receiving valve with a large pointed beak (often a little 
oblique to the right side); cardinal area defined, flat, triangular, with a triangular deltidium, which encircles a 
round opening (which is finally filled up in the adult, according to Bronn, &c.) ; the interior of the receiving 
valve has a narrow mesial septum, and two dental lamelle diverging rapidly to a little in front of the cardinal 
angles, between which and the plate which is an internal prolongation of the cardinal area, a small chamber 
results on each side; entering valve with a large mesial septum curving towards the opposite valve, and com- 
posed of two diverging parts at its free edge (like that of the large valve of Pentamerus). 

The pointed instead of inrolled beak, and cicatrised deltidium enclosing a foramen, distinguish this genus 
from Pentamerus, as well as the mesial septum in the entering valve, and the opposite valve having a simple, 
narrow, mesial septum, and very divergent instead of converging dental lamellz. 


STRINGOCEPHALUS GIGANTEUS (So7-) 
Ref—Sow. Geol. Trans. 2nd Series, Vol. V. t. 56. f. 10, 11. 


Sp. Ch.—Transversely oval, depressed, a small sinus in front margin; beak of entering valve small; car- 
dinal area flat, low, triangular. Width three inches nine lines, length three inches, depth of both valyes one 
inch three lines. 

I regret that having only one bad specimen at my disposal, I am unable to say more than that I have 
ascertained that the two diverging septa figured by Sowerby really exist, penetrating about two lines deep into 
the cavity of the shell ; consequently the species cannot be a Stringocephalus. I have seen casts of the same shell 
in the Devonian shale of Looe, shewing the beak between these septa, two cardinal teeth, and a long bilobed 
pair of muscular impressions, as in Orthis. 

If, as I suspect, there are two diverging lamellz in cach valve, the fossil would approach Porambonites ; 
but I have seen no punctured structure, and must, unwillingly, leave the matter undetermined for want of 
materials. I may add, that the great flatness of the valves would alone shew (as Mr Sowerby suggested) that, 
even externally, there is no specific relation between this shell and the Stringocephalus Burtini of the Eifel, with 
which most authors unite it. 

Position and Locality —Devonian limestone of Plymouth. 


* Strigocephalus, according to the spelling of Defrance and many others. 
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Genus. PENTAMERUS. See page 208. 
PENTAMERUS BREVIROSTRIS (Phill. Sp.) 
Syn, = Strigocephalus brevirostris Phill. Pal. Foss. f. 143. 


Sp. Ch.—Suborbicular or very broad-ovate, globose; entering valve nearly orbicular, evenly tumid, with 
an obtuse short beak; receiving valve gibbous, evenly convex, with a rather small, obtuse, incurved beak ; 
beneath which is the usual triangular chamber-like opening, receiving the beak of the entering valve, and bounded 
by the converging lamellze, which unite before reaching the inner surface of the valve into a strong mesial 
septum, reaching nearly to the front margin; in old specimens there is a faintly-marked, narrow, flat, mesial 
ridge; surface smooth. Length one inch, proportional length of entering valve =, width ;*,, depth about *. 

The internal plates of the beak are those of Pentamerus, and not of Stringocephalus, and therefore 
remove the species to the former genus. 

Position and Locality.—Common in the limestone of Plymouth. 


8th Family. ORTHISIDZ. See page 211. 
Genus. ORTHIS (Dal.) See page 212. 


OrTHIS ARCUATA (Phill.) 
Ref—Phil. Pal. Foss. f. 107. 


Sp. Ch.—Transversely elliptical, front wide, slightly convex; hinge-line short, blending with the ellipti- 
cally-rounded sides, depressed; surface radiated with very numerous, subequal, obtuse striz, divaricatingly 
arched backwards towards the ends of the hinge-line, crossed by minute, transverse lines of growth, and dicho- 
tomising at lengths of two lines; thirteen or fourteen ridges in the space of two lines at four lines from the 
beak, about ten in the same space at the margin of a specimen nine lines long. Width of old specimen one 
inch three lines, proportional length {;. 

The wide, regular, transversely elliptical outline, want of the minute interstitial line, and the much finer 
and more equal striz, as well as their backward or divaricating curve on the sides, separate this species from 
the O. interlineata of Sowerby. 

Position and Locality.—Rare in the slates of S. Petherwin. 


OrTHIS INTERLINEATA (So7.) 


Ref. and Syn.—ld. Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 11. and t. 54. f. 14; Phill. Pal. Foss. t. 26. 
f. 106 a, 6. = Atrypa striatula Sow. Geol. Trans. 2nd Series, Vol. V. t. 54. f. 10. 


Sp. Ch.—Suborbicular or rotundato-quadrate when young, transversely oblong or elliptical when old ; 
hinge-line less than the width of the shell; cardinal angles very obtuse ; valves gently convex; margins hori- 
zontal, or with a very slight wave in the front margin ; front slightly convex, wide; sides rounded; both valves 
radiated with yery numerous, subequal, obtusely-angular, radiating ridges, branching di- or tri-chotomously at 
distances of about two lines; ridges separated by narrow sulci, usually containing one or rarely three minute 
elevated lines; eight to twelve of the larger striz in the space of two lines, at four lines from the beak, about 
the same number at the margins of old specimens an inch and quarter long: internal cast of receiving valve 
with two thick dental lamellae, diverging at 115°, from the ends of which an obscure boundary extends forwards 
and then inwards, inclosing a quadrate space for the pair of muscular impressions, nearly one-third wider than 
long, and divided in the anterior half by a slender mesial septum, which does not extend beyond their length : 
muscular impressions extending one half the length of a shell four lines long, about only one-third the length in 
a specimen one inch and quarter long ; cast of entering valve with a small rostral tooth, and two thick, diverging, 
cardinal teeth; two pairs of muscular impressions inclosed by a rounded crucial boundary, as wide as long, the 
middle divided by a broad mesial ridge extending to the front in young specimens. Length of the type- 
specimens about five lines, but adult examples one inch three lines long; the length varies from = to * of the 
width, 4 being the average. 
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This species varies considerably in proportional width, but principally owing to pressure. The minute 
interstitial ridge, from which the species derives its name, and in some rare cases three minute ridges, are deve- 
loped between a pair of larger near the margin ; in impressions of the outer surface these of course appear as 
depressed lines dividing the ridges. On examining the type specimen of Mr Sowerby’s Atrypa striatula, 1 find 
that species is founded on an Orthis, an internal cast of a large specimen of the O. interlineata of the same writer, 
shewing on careful examination the same interlined ridging, same number of ridges in a given space, &c.; in 
addition to which I myself have collected all the intermediate sizes in the original locality of both species at 
S. Petherwin. The internal casts alluded to by Mr Sowerby as Afrypa striatula from Fowey, is generically 
distinct, and probably Spirigerina desquamata. 

Position and Locality.—Extremely abundant in the slate of S. Petherwin, and Lanlake, Launceston. 


ORTHIS PERSARMENTOSA (A/‘Coy). PI. 2. A. fig. 9. 


Sp. Ch.—Transversely oblong, hinge-line nearly as wide as the shell, ends obtusely subtruncate, slightly 
rounded: surface covered with thick, rugged, rounded, flexuous, radiating ridges, about half their thickness 
apart ; about five in three lines in the middle of the shell at six lines from the beak, branching four or five times 
between the beak and margin, counting about 130 at the margin of a large specimen; those towards the sides 
straighter and finer than those in the middle. Average width three inches, length probably one-third of the 
width, but cannot be stated accurately owing to the distortion of all the specimens. 

This species very closely resembles the O. sarmentosa (M*Coy) of the older rocks in form, and the peculiar 
twig-like mode of branching of the ribs on the middle of tie shell, and the straighter and finer ones of the sides, 
but is distinguished by the very much greater number of the ridges As in the case of that species, the distortion 
is usually such, that I ean make no probable approximation to the proportional length. The coarseness of the 
ridging separates the present species from the American Strophomena nervosa and S. bifurcata (Hall) of the 
Chemung group. 

Position and Locality—Common in the Devonian shale of Polruan, Cornwall; in the reddish Devonian 
schists of East Looe; schists of Fowey. 

Explanation of Figures.—PI. 2. A. fig. 9, from the Devonian shales of Polruan, Cornwall; natural size 
of a specimen shortened by crushing. 


> 


Genus. LEPTAINA. See page 232. 
Subgenus. STROPHOMENA. See page 241. 
LepTaNnaA (Strophomena) ARACHNOIDEA (Phill. Sp.) 


Ref—Spirifer id. Phill. Geol. York, Vol. II. t. 11. f. 4. 


Sp. Ch.—Truncato-orbicular, sides subparallel, slightly convex, front broadly rounded, slightly convex, 
much flattened; hinge-line as wide as the shell, cardinal area very narrow ; ears rectangular; entering valve 
slightly convex, with a straight hinge-line ; receiving valve with a narrow moderately prominent beak ; rostral 
portion slightly convex, becoming flattened or very slightly concave towards the margins; surface of both valves 
radiated with very numerous, narrow, thread-like ridges, separated by wider, flat, or slightly concave spaces, 
crossed by minute lines of growth under the lens; the ridges increase very much in number (but not in 
thickness) between the beak and the margin by intercalation of one ridge at a time, which quickly assumes the 
thickness of the original pair between which it commenced, so that the strize are all nearly equal at the margin, 
or rarely a single smaller between some of the pairs of ordinary size; nine or ten strize in two lines at eight lines 
from the beak, about the same at six lines from the beak; in the entering valve the lateral striz are nearly 
straight along the hinge-line, but in the receiving valve they are slightly arched divaricatingly. Average 
width one inch two lines, proportional length 5. 

[Fasc. 11] 3D 
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This beautifully distinct species is easily distinguished from the O. crenistria by the near equality of all 
its strie, which are finer, closer, and want the number of fine intermediate longitudinal strie. From the 0. 
subarachnoidea it differs in its wider, more quadrate form, and broad slightly convex front. 

Position and Locality—Not uncommon in the slate of Lanlake, Launceston, and in the same beds at 
South Petherwin. 


LeptaNna (Strophomena) aicas (M°Coy). Pl. 2. A. fig. 7. 


Sp. Oh.—Rotundato-trigonal ; hinge-line equal to the width of the shell; sides gently convex, converging 
to a narrow, much rounded front; valves much flattened, slightly convex ; surface radiated with very numerous, 
fine, close, obtuse striee, separated by narrower, finely punctured, impressed lines, every fifth, seventh, or ninth of 
which seems larger than the rest ; about sixteen strize in two lines at an inch from the beak, fifteen in the same 
space at the margin, three inches from the beak ; cardinal area broad ; internal casts of receiving valve in adult 
specimens shew the pair of muscular impressions, forming a slightly bilobed, or subtrigonal mass, about one- 
third wider than long, and reaching rather more than one-third the length of the shell, each side marked with 
six or seven very coarse radiating ridges ; mesial septum very small. Average length three inches two lines, 
proportional width 2 to #8, width of cardinal area nearly two lines, 

This gigantic species in its elongate, elliptical, or subtrigonal form, arising from the narrow rounded front, 
precisely agrees with Orthis subarachnoidea of MM. dArchiac and de Verneuil (Geol. Trans. 2nd Series, Vol. VI. 
t. 36. f. 3), but differs from it in the larger strize at subregular intervals between the groups of smaller, as well as 
in its great size. I have seen and made drawings of a large number of specimens in the private collections of 
persons at or near Looe, although there is only one poor specimen in the university collection; I am therefore 
better prepared to decide on the characters of the species than I should otherwise have been. 

Position and Locality—Common in the Devonian shale of Looe ; Devonian shale of Polruan, Cornwall. 

Explanation of Figures.—PI. 2. A. fig. 7, natural size of average specimen; the lower portion netted by 
a species of Vioa. 


LEePTHNA (Strophomena) Nopiuis (M*Coy). Pl. 2. A. fig. 8. 


Sp. Ch.—Semicylindrical ; entering (2) valve very gibbous near the beaks, strongly-arched downwards into 
a subeylindrical, deflected front, the sides of which are slightly flattened to join the obscurely-defined ears, which 
project from the gibbous beak, and are nearly rectangular; front rounded; surface radiated with narrow, dis- 
tinctly defined ridges, of about equal thickness throughout, about twenty originating from the beak, between 
each pair of which, after about the length of one inch, a new ridge equal to the primary in size is developed, so 
that nearly over the whole shell the subequal ridges are little more or less than a line apart, the intervening 
spaces slightly concave, three times wider than the ridges, crossed by very deep, strong, irregularly curved, 
concentric wrinkles, not crossing the ridges, scarcely four in a longitudinal space of three lines; entire surface, 
ridges and furrows, marked with very fine, slightly irregular, longitudinal, distant strize, nine in the space of one 
line, strongly punctured when the outer layer of shell is remoyed. Width at hinge-line two inches four lines, 
proportional length about the same, depth (greatest at one-third from the beak) jj. 

This fine species is so completely unlike any other, that it is unnecessary to point out the distinctions, 
the nearest analogue apparently being the comparatively little, flat, few-ribbed Orthis undulata (M°Coy) Synop. 
Sil. Fos. Irel. t. 3. f. 22. of the Silurian series, with which however it has no specific affinity. 

Position and Locality.—Rare in the Devonian limestone of Teignmouth. 

Explanation of Figures.—P|. 2. A. f. 8, natural size; fig. 8, portion of surface of ditto magnified, 
shewing the longitudinal striation of the surface, and the lines of punctures where the shell is decorticated. 


Leeramna (Strophomena’) SORDIDA (Sow) 
Ref. and Syn. =Leptana sordida Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 5, 16. 


Sp. Ch.—Transversely oblong or semielliptical ; depressed, or slightly convex, entering valve most so ; 
front wide, slightly convex; lateral margins slightly convex, sometimes front and lateral margins uniformly 
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arched ; surface radiated with very delicate, straight, rough, simple, sharply defined ridges, almost uniform in 
size and closeness throughout, separated by flat coarsely punctured spaces, equalling them in width; strize 
increasing in number by intercalation only, giving rise to a slight appearance of alternation of size in some 
spots; about eleven strize in two lines about the middle, and nearly all parts of the shell when unpressed, but 
varying from eight to sixteen by distortion in the rock; casts of entering valve shewing the impression of a 
strong mesial septum, reaching rather more than half-way to front margin, and two short, thick, cardinal teeth ; 
receiving valve with two, moderate, straight, dental lamellze, diverging at 125°. Average width about one inch, 
proportional length varying (most probably from pressure) from ;% to ;, (sometimes 13 inch wide). 

The coarse punctation of the sulci gives a rugged character to the strize; besides, I have noted also 
in parts a slight tuberculation of the strize, although I see no marked change of character in them towards 
the margin, as suggested by Phillips. I suspect the Linton shell referred by Prof. Phillips (Pal. Foss.) to the 
Silurian O. compressa, belongs to the present species. 

Position and Locality.—V ery abundant in the hard Devonian schists of Linton. 


LepTm@NA (Strophomena) UMBRACULUM (Schlot. Sp.) 
Ref. and Syn. = Terebratulites umbraculum Schlot. Pet. p. 256. 


Sp. Ch.—Truncato-orbicular ; hinge-line nearly or quite equal to the width of the shell; ears rectangular, 
or slightly obtuse; cardinal area wide, inclined backwards at an angle of about 140°; foramen slightly wider 
than a right angle, closed by a concave cicatrix; front and lateral margins nearly uniformly arched or slightly 
subquadrate ; receiving valve convex near the beak, which is slightly prominent, becoming gradually concave, 
after four or five lines, towards the margins; entering valve convex, with a slight mesial depression; greatest 
depth about the middle; surface of both valves radiated by straight thread-like ridges, separated by slightly 
wider coneave spaces, which are either smooth, or crossed by fine transverse lines of growth (not minute, 
irregular wrinkles, as in S. crenistria), usually each alternate line smaller (to allow for the increase of number 
towards the margin), very rarely near the margin of large specimens three smaller between some of the 
pairs of larger; six to eight striee in the space of two lines at one inch from the beak ; six in the same space 
at an inch and half from the beak. Width (of very large specimen) two inches four lines, proportional 
length %, depth about =, width of area two lines, width of small specimen ten lines, proportional length of 
receiving valve =, depth =. 

This species is distinguished from the O. crenistria by the greater convexity of the entering valve with 
its slight mesial depression, also by the thicker, closer, and more equal strize, the narrow spaces between which 
are either quite smooth, or only marked by regular transverse lines of growth, totally different from the deep, 
minute, irregular wrinkles of the carboniferous species. I suppose the Orthis crenistria of Phillips’s Palzeozoic 
Fossils may possibly be this species, as well as the Spirifera crenistria mentioned by Sowerby from Plymouth ; 
but in neither case is the figure or description careful enough to allow of any definite opinion being formed. 

Position and Locality—Common in the limestone of Teignmouth. 


Subgenus. STROPHALOSIA (king). 1844. 
= Leptenalosia King. = Aulosteges Helmerson (1847) = Orthothria Geinitz (1848). 


Gen. Char.—Subhemispherical, both valves bearing scattered tubular spines; receiving valve conyex ; 
entering valve concave externally; hinge-line straight, nearly as long as the shell is wide; cardinal area 
distinct in one or both valves, the rostral tooth forming a boss in the middle of that of the entering valve, and 
the triangular foramen in the middle of the opposite area nearly closed by a pseudo-deltidium. Interior of 
receiving valve with large, longitudinally ovate, muscular impressions in the cavity of the beak, and a strong 
pair of conical hinge-teeth, one on each side of the base of the aperture: interior of entering valve with a thick, 
prominent, rostral tooth, from which a mesial septum extends about half way to the margin; on each side of 
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the rostral tooth is a deep pit for the cardinal tooth of the opposite valve; reniform impressions rather large, 
the outer edge prominent, commencing near the beak, gradually arching forwards and outwards on each side, 
then turning abruptly backwards for about half their length, and finally turning horizontally inwards to meet 
each other near the apex of the mesial septum; at their posterior origin two small, ovate, prominent bosses 
(insertions of adductor muscles) close to the mesial septum. 

The hinge-teeth of the large valve, cardinal area, and pseudo-deltidium, totally remove this genus from 
Productus ; and 1 have not seen (nor does Professor King mention) any trace of the dendritic impressions of that 
genus ; but I do not think there is any difference between the reniform impressions and those either of Producta 
gigantea or Leptena transversalis. The group presents scarcely any difference from Leptena proper except its 
tubuliferous surface, and should be placed as a subgenus thereof. 


Lept@NA (Strophalosia) CAPERATA (Sow. Sp.) 


Ref. and Syn. = Leptena caperata Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 4. + L. membranacea Phill. 
Pal. Foss. f. 101 a, 6, and M. V. K. Geol. Russ. t. 15. f. lla, 6. 


Sp. Ch.—Semielliptical, moderately and evenly convex, except towards the cardinal angles, which are 
gradually flattened, and rectangular or slightly produced into very small acute points; cardinal area triangular, 
about one and a half lines high in specimen one inch three lines long in the receiving valve, narrow, and nearly 
parallel-sided in entering valve ; triangular foramen rather wider than long; entering valve nearly flat, with a 
mesial septum reaching rather more than halfway towards the front margin; entire surface of both valves 
covered with very small, close, round, subequal, undulated or zigzag, concentric wrinkles (about seven or 
eight in two lines at six lines from the beak), and numerous elongate, quincuncially arranged, spine tubercles, 
the latter often nearly obsolete, or when strongly marked obscuring the zigzag wrinkles, which appear stronger 
and straighter on the ears; often five or six long slender spines on the hinge-line. Width of adults one inch 
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two lines, proportional length =, depth of receiving valve ;;;, of entering valve about ;7,. 

All the specimens which I have examined of this species, named by Mr Sowerby himself, were certainly, 
specifically identical with the LZ. membranacea of Phillips; and I may observe, that it is only the entering valve 
of typical examples of that species that are nearly flat. The species varies greatly in the proportional strength 
of the two kinds of ornament, and when the beautiful concentric zigzag wrinkling is very strongly marked, the 
elongate tubercles can scarcely be seen; and on the other hand, when the quincuncial spine tubercles are 
strongly marked, the transverse wrinkling cannot be so distinctly seen; and this has perhaps given rise 
to the two species with Mr Phillips, although, from examination of Sowerby’s types and numerous specimens 
on the spot when they were first found, and where they abound, I readily traced every gradation between the 
supposed different types. None of the published figures do justice to the singular beauty and regularity 
of the minute, transverse wrinkling. 

Position and Locality.— Extremely abundant both in the slate and subordinate limestone of S. Petherwin. 

The var. approaching Producta scabricula in appearance, is not uncommon in the Upper Devonian slate 
in road quarry quarter of a mile S. of Marwood, also in the fine Upper Devonian grits at Parnstaple. 


LepTmNaA (Strophalosia) SUBACULEATA (JMurch.) 


Ref. and Syn. = 1d. Murchison, Bull. Geol. Soc. de France, Vol. XI. t. 11. f. 9, and Koninck, Monogr. Prod. 
t. 16. f. 4. = Leptena Fragaria Sow. Geol. Trans. 2nd Series, Vol. V. t. 54. f. 3, and t. 56. f. 5 and 6. 


Sp. Ch.—Subhemispherical or slightly quadrate; receiving valve very gibbous, with a rather narrow 
prominent beak ; hinge-line rather less than the width of the shell; ears gradually flattened, obtuse-angled ;_ car- 
dinal area and foramen very small; front margin wide, gently convex, no mesial depression; surface with 
numerous, rather large, irregularly scattered, round, or slightly elongate tubercles, each bearing at its apex a 
minute spine perpendicular to the surface ; surface otherwise either perfectly smooth or marked with obsolete, 
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irregular, interrupted, transverse wrinkles, rather stronger at the sides; entering valve very concave, similarly 
marked to the receiving valve, the projections being inward. Width of large specimen one inch, length 
of receiving valve =, of entering valve 4, depth of receiving valve “, of entering valve 4. 

It is remarkable that neither Mr Sowerby nor Prof. Phillips, (Pal. Foss.), noticed the identity of our British 
fossil with that described by Sir R. Murchison from Boulogne. The elongation of the tubercles in Mr 
Sowerby’s figure, t. 54. f. 3, is, I find, only produced by mechanical compression in the rock, the part of the 
specimen not crushed having them round. The young specimens rarely shew any of the obsolete concentric 
wrinkles, and in them also the spine bases are more nearly round; they are fewer, more distant, and less 
regular than in the 2. spinulosa (Sow.), and the peculiar form of the tubercles, their number, and tuberculation 
of the entering valve, as well as less gibbosity, separate it from the P. aculeata. The spines are usually more 
than their diameter apart, and are slightly closer on the sides than on the middle of the shell. 

The fewer and more distant rounded tubercles distinguish this from the P. granulosa (Phill. = P. papillosa 
de Kon.) 

Position and Locality.—Very common in the slate and subordinate limestone of S. Petherwin; and in 
the same slate at Lanlake, Launceston. 


Subgenus. LEPTAGONIA. See page 247. 


LeptanA (Leptagonia) ANALOGA (Phill. Sp.) 
Ref. and Syn.= Producta analoga Phill. Geol. York. Vol. II. t. 7. f. 10. Pal. Foss. f. 98 a> Leptena distorta 
(Sow.) Min. Con. t. 615, f. 3. ¢> Lepteena nodulosa (Phill. Pal. Foss. f. 94), (and rugosa same plate, f. 95, 
not of Dal.) 


The shell in the middle and upper Paleozoic rocks can scarcely be considered a distinct species from the 
L. depressa of the Lower Palzeozoic strata (which see), and of which probably it is only a variety, not separable 
when the extremes are compared, but generally recognisable as a distinct variety, much in the same way as 
the Devonian variety, aspera, of the Silurian Spirigerina reticularis, is usually distinguishable from the older 
varieties. The general characters of the species are exactly those of the Z. depressa, and the description 
given in the Lower Paleozoic section of that species will suit the present in nearly all respects. The differences 
which strike an observer are, that the transverse wrinkles in the Lower Paleozoic LZ. depressa are usually from 
twelve to fifteen in number, but in this variety are from fifteen to twenty, most usually about eighteen, and the 
longitudinal striz are on the average considerably coarser in the Z. analoga than in the L. depressa: in the 
middle of the front, at the angle between the visceral portion and deflected front of the Lower Palzeozoic form, 
from nine to twenty of these strize may be counted in the space of two lines, twelve being the most common 
number; but in the ZL. analoga, in the same space, and at the same part, there are from four to ten, most 
usually eight. Thus, though one might procure specimens from the mountain-limestone or the Silurian rocks, 
to agree in either of these characters, yet from the lower strata I have never seen specimens approaching 
the coarseness of striation of the mountain-limestone or Upper Devonian ones, nor have I ever seen Silurian 
specimens with such numerous concentric wrinkles as are commonly seen in carboniferous ones. As to the 
varieties named Leptena distorta by Sowerby, and Lepteena nodulosa by Phillips, I have in the mountain-lime- 
stone traced all the intermediate varieties to the more regular types, and no doubt exists in my mind of their 
specific identity. 

Position and Locality —Very coarsely striated var. in Upper Devonian slate, on road a quarter of a 
mile S. of Marwood. 


9th Family. PRODUCTID. 


Shell free, without cardinal area or perforation for a muscle of attachment; no cardinal teeth to receiving 
valve, nor free internal testaceous appendages to entering valve. Surface set with tubular spines (arms and 
other soft parts supposed to resemble those of Lingula). 
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This family must either be limited to the genus Productus, or include (in accordance with Mr J: E. Gray’s 
view) all the Orthisidw ; the characters of Professor King’s genus Strophalosia seem so perfectly to unite the 
characters of the two families, that it is quite possible the latter course may become inevitable. M. d’Orbigny 
proposes as a character for separating the Orthisidw from the Productide, that the former have the shell fibrous 
and the latter punctured, but they are both punctured distinctly. 


Genus. PRODUCTA (Sow.) 


Gen. Char.—Very inequivalve ; receiving valve subhemispherical, and covered with scattered nacreous 
hollow tubular spines; entering valve concave ; hinge-line straight, usually as long as the shell is wide; no 
cardinal area nor foramen; ¢nternally, entering valve with a projecting bilobed lever-like beak, from which a 
long, low, mesial septum extends nearly to the front; about the middle of this is on each side a small 
pear-shaped apophysis or protuberance, probably giving rise to the arms; a little outside and anterior to those 
are two pear-shaped or sickle-shaped smooth impressions, usually with a raised outer margin, curving outwards 
and forwards, and probably marking the place of a pair of arm-like lobes, as in the recent Thecidea ; exterior 
to these, the surface is punctured and spinulose; between the little apophyses at probable base of arms, and 
the beak, close to the septum on each side, is a complex dendritically-lobed impression, supposed by some to 
mark the ovaries, by others, the liver, and by others, muscular attachments. The receiving valve has near 
the beak two dendritic impressions like those of the opposite one, and on the most convex part of the valve on 
each side a pair of very large muscular impressions so close together as only to form one protuberance on 
each side, but readily distinguishable ; the anterior pair, or portion, largest, rounded, and more closely sulcated ; 
the posterior pair or portion nearest the beak, smaller, depressed, triangular, and probably sending their fibres 
to the prominent beak of the entering valve to open it. 

I am uncertain of the points of insertion of the adductor muscles in the entering valve, but think it likely 
they were fixed to the little polished protuberance close to the middle of the septum on each side, from their 
close resemblance in density and structure to the boss on the beak of the valve, which we know received 
the tendons of the adductors. Each valve is composed of several parallel layers, separable in some states 
of preservation ; punctures of the shell scattered, large; intervening strata dense. 


PRopUCTA PRALONGA (Sow. Sp.) 


Ref. and Syn.=Leptena prelonga Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 29? = Productus Christiani 
(de Kon.) Mong. du Prod. t. 17. f. 3. 


Sp. Ch.—Subeylindrical, or oblong; hinge-line equal to the width of the shell, forming short, much de- 
pressed, rectangular ears ; receiving valve with a very large inflated beak, gradually arching into the produced, 
rounded, semicylindrical front; a narrow, rounded, mesial ridge extends nearly from the beak to the margin ; 
entering valve with the mesial disk flattened or slightly concave, the produced front bending rather abruptly 
downwards, the deep, narrow, concave, mesial sinus (corresponding to the ridge of opposite valve) very distinct 
nearly from the beak ; visceral portion of both valves faintly and irregularly wrinkled concentrically ; surface 
marked with fine, close, slightly irregular, longitudinal strize (ten or twelve in two lines at one inch from the 
beak), and several small, ovate, scattered spine bases, principally on the rostral portion, where they are larger 
and closer, three or four of the largest on the mesial fold. Width (of small specimen) one inch one line, 
length of visceral portion of entering valve nine lines, length of deflected front seven lines, distance between 
the valves in rostral portion six lines. 

I was greatly surprised to find, on examining the unique specimens of this species in the Cambridge 
collection, originally figured and described by Sowerby, that the impression of the entering valve (not figured) 
shews a strong, narrow, rounded mesial ridge of exactly the size and shape of that in the P. mesoloba (a very 
slight indication of which may be now recognised in a notch in the lower margin of Sowerby’s end view), and 
further, that along the corresponding line on the middle of the receiving valve there was a narrow, rough, 
abraded space, from which there could be no doubt the narrow ridge had been either broken in extracting the 
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specimen from the matrix, or it had been worn off from the soft sandstone in the carriage. The distinctness of 
this mesial fold in the mould of the entering valve would cause the specimen to be referred to the P. mesoloba, 
were it not for the distinct longitudinal striation; and as this is also the distinguishing character of the P. 
Christiani of de Koninck, I have little doubt of the identity of the species, allowance being made for difference 
in size, and the spines being rather more numerous than in the example figured by Koninck. 

Position and Locality.—Rare in the sandstone of Croyde. 


3rd Class) LAMELLIBRANCHIATA. See page 256. 
ist Ord. PLeuRoconcHA. See page 257. 
7th Family. AVICULIDA. See page 257. 
Genus. AVICULA. See page 257. 


AVICULA TEXTURATA (Phill.) 
Ref.—Pal. Foss. f. 87. 


Sp. Ch.—Obliquely ovate, tumid, evenly gibbous along the middle, posterior slope gradually compressed, 
obliquely subtruncate; anal cardinal angle obtuse ; respiratory angle broadly rounded ; anterior side small, acute, 
or rounded, very deeply divided from the body of the shell by an abrupt compression and a rounded sinus in the 
margin between it and the strongly convex ventral margin; entire surface covered with strong, prominent, 
concentric, narrow ridges, three or four times their thickness apart (four to five in a space of two lines at six 
lines from the beak in middle of the shell), the interspaces cancellated by radiating ridges of about the same 
thickness as the concentric ones, but rather closer (five to six in same space and part of the shell as above 
mentioned), the points of intersection forming tubercles. Average length from anterior end to respiratory angle 
one inch three lines, proportional length of hinge-line from beak to anal angle ;;, length of anterior side ;;, 
width from beak at right angles to hinge-line “, width of posterior end at right angles to end of hinge-line =, 
depth of left valve at one-third the length from the beak jj. 

Position and Locality.—Rare in the Devonian limestone of Plymouth ; rare in the hard Devonian schists 


of Linton, North Devon. 


Subgenus. PTERONITES (/*Coy). 1844. 
Ref.—Carb. Foss. Irel. 


Gen. Char.—Subtriangular, depressed, hinge-line as long as the shell ; beaks terminal or nearly so, 
forming a very narrow, obtusely-pointed, anterior end, from which the ventral margin extends uninterruptedly to 
the broad posterior end; left valve most convex ; internally a very small tooth under the beak of the right 
valve, and a very slender, posterior, lateral tooth close to the hinge-line the whole length; no other teeth or 
muscular impressions visible. 

Probably a subgenus of Avicula. Differs from Pterinea in the thinness of the shell, want of the 
ligamentary facet between the cardinal margins, absence of the hinge-teeth, and strong anterior adductor 
impression. Differs from Avicula in general form and want of a defined anterior lobe or byssiferous sinus, 
and defined posterior wing ; the nearly terminal beaks giving the narrow pointed character of the anterior end. 
Myalina of Koninck is described as equivalve, and as having a broad, striated, ligamentary facet. 
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PTERONITES SUBRADIATUS (Sow. Sp.) 
Ref. and Syn.= Avicula (Monotis Bronn.) subradiata Sow. Geol. Trans. 2nd Series, Vol. V. t. 54. f. 1. 


Sp. Ch.—Uongitudinally aliform or subtrigonal, very slightly convex ; beaks very small, inconspicuous, 
near the very narrow rounded anterior end, from which the margin is gradually and slightly arched to the 
respiratory angle, which is obtusely rounded ; posterior end very broad, the margin slightly sigmoid, subtruncate, 
with a slight obliquity ; hinge-line nearly as long as the shell; cardinal angle nearly rectangular; a triangular 
space extending from the beak along the hinge-line, rather less than half the width of the posterior margin, 
marked with very fine, nearly obsolete, radiating striz, rest of the surface radiated with coarse, rugged, slightly 
unequal, narrow ridges, separated by spaces about equalling them in width (about five or six in the space of two 
lines at ten lines from the beak); whole surface crossed by delicate, subregular, concentric, elevated, narrow 
plicee, varying from a line to half a line apart on the middle of the shell. Length one inch six lines, propor- 
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tional length of hinge-line 7%, width from beak at right angles to hinge-line 4, length of anterior end 4, width 


1009 
50 


of posterior end about > 


100* 


Position and Locality—Common in the slate of S. Petherwin. 


Genus. AVICULOPECTEN (M°Coy). 


Gen. Char.—Inequivalve, more or less inequilateral; straight, or slightly extended obliquely towards the 
posterior side; anterior ear flattened, smaller than the posterior, sharply and deeply defined, with a deep notch 
in the right valve between it and the body of the shell for the passage of the byssus; posterior ear slightly 
pointed, extending about as far as the margin of the shell, defined or not; ligament confined to a narrow facet 
along the hinge-margin ; no medial cartilage pit ; muscular impression and pallial scar as in Pecten. 

It was only on seeing the fine suite of fossils from the dark limestone of Lowick, Northumberland, recently 
presented by the Rev. Mr Jenkins to Prof. Sedgwick, and now in the collection of the University of Cambridge, 
that I recognised the characters by which the great bulk of the so-called Pectens of the middle and upper 
Paleozoic rocks are distinguished from the true Pectens of the more recent formations and present sea. In the 
present fossils the posterior ear is largest, thus differing in an external character from Pecten and approaching 
Avicula, an affinity greatly increased by the internal structure exposed by the Lowick (and some of Mr Griffith’s 
Irish) specimens, shewing that there is no mesial ligamentary pit beneath the beak as in the former genus, but, 
as in the latter, the ligament is confined to the hinge-margin; while in general form and little or no obliquity 
of the shell, the resemblance this genus bears to Pecten is very striking. 

The discovery of this character fixes the zoological place of numerous carboniferous shells constantly 
varying hitherto in the systems between Pecten, Avicula, and Meleagrina. 


AVICULOPECTEN GRANOSUS (Sow. Sp.) 
Ref. and Syn.= Pecten granosus Sow. Min. Con. t. 574. f. 2. 


Sp. Ch._—Truncato-orbicular, compressed, gently convex; hinge-line nearly equalling the width of the shell; 
anterior ear shorter than the anterior margin, strongly defined from the body of the shell by its abrupt de- 
pression, and a small sigmoid sinus in the margin, besides a narrow, nearly smooth space at the junction with 
the body of the shell destitute of radiating ridges; posterior ear broadly falcate, undefined; cardinal angle 
slightly acute, reaching as far as, or slightly beyond, the posterior margin of the shell; surface of the middle 
and posterior wing uniformly covered with thick, obtusely nodular, slightly irregular ridges, separated by deep, 
smooth, narrow concave spaces, with often a much smaller slightly tubercular ridge between some of the pairs of 
larger ; four or five ridges on the anterior ear beyond the smooth space above mentioned ; in the middle of the 
shell at one inch from the beak about seven to ten strize in the space of three lines. Length and width nearly 
equal. varying from one to nearly three inches, proportional length of posterior ear ;;;, of anterior ear 7. 

Position and Locality.—Rare in the slate of S. Petherwin. 
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AVICULOPECTEN PECTINOIDES (Sow. Sp.) 


Ref. and Syn. = Avicula Pectinoides Sow. Geol. Trans. 2nd Series, Vol. V. t. 54. f. 2. 
¢= Meleagrina rigida M°Coy, Synop. Carb. Foss. Irel. t. 13. f. 16. 


Sp. Ch.—Rotundato-quadrate ; valves nearly flat, posterior ear very large, undefined, equalling or slightly 
passing the posterior margin in length; posterior margin slightly sigmoid, forming a short acute termination of 
the hinge-line ; entire surface of the body of the shell and posterior ear radiated with subequal, obtuse, sharply- 
defined, narrow, rugged ridges, separated by flat smooth spaces, equalling or slightly exceeding them in width 
(at one inch from the beak) ; in the middle of the shell five or six ridges in the space of three lines, at one inch 
and half from the beak, and at two inches three or four in the same space. Average width from two to two 
and half inches. 

In general outline, and the disposition, and general character of the ridging, this species agrees nearly 
with the Aviculopecten granosus and A. plicatus (Sow. Sp.), from which however it is clearly distinguished by 
the greater size, the fewer ribs in a given space on all parts of the shell, by their more near equality in size, and 
their wide flat interspaces ; this latter character, however, is considerably exaggerated in Mr Sowerby’s figure, 
as may be seen from the above accurate measurements taken from his original specimen. None of the ad- 
ditional fragments which I have seen shew any trace of the regular concentric ridging of Goldfuss’s figure of 
A, Neptuni, which is therefore, as Sowerby suggests, probably distinct. I strongly suspect, after seeing the 
difference between Mr Sowerby’s type-specimen and his figure, that the Meleagrina (Aviculopecten) rigida of 
my volume on the carboniferous fossils of Ireland from the carboniferous slate of that country, should now 
be united therewith; in that case the anterior ear would be square, undefined, and ridged like the rest of 
the shell. 

Position and Locality—Rare in the soft olive slate of S. Petherwin, Cornwall, 


AVICULOPECTEN TRANSVERSUS (Sow. Sp.) 
Ref. and Syn. = Pecten transversus Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 3. 


Sp. Ch.—Subelliptical, compressed ; anterior ear small, subtrigonal ; posterior ear larger, faleate; valves 
flattened, slightly convex towards the beaks; surface radiated with obtusely angular ridge-like groups, com- 
posed each of three angular subequal strize, without distinct interspaces (about seven in two lines in middle of 
ventral margin, at nine lines from the beak), all crossed by sharp scaly lines of growth, rendering the angles 
spinulose ; ridging of the ears irregular. Length from anterior to posterior margin parallel with the hinge 
about one inch five lines, proportional length from beak to opposite margin 7. 

The proposed reference of this shell to the Pterinea radiata (Gold.) by Phillips, d’Orbigny, Bronn, &c., 
I find, on examining the original specimen, to be incorrect, as the British species has radiated ears, and much 
more numerous and finer ribs of nearly equal size; besides their remarkable regularity of grouping. 

Position and Locality.—Rare in the slate of S. Petherwin, Cornwall. 


Genus. DOLABRA (AM'Coy). See page 269. 


DoLaBRA ANGUSTA (Sow. Sp.) 
Ref. and Syn. = Cuculleea angusta Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 25. 


Sp. Ch.—Subquadrate ; length and width nearly equal; moderately gibbous, most so towards the beaks, 
gradually becoming depressed towards the margins; beaks a little on the anterior side of the middle, large, 
approxmiate ; diagonal ridge obtusely rounded, only distinct near the beaks; posterior slope flattened, posterior 
margin straight, truncated, nearly at right angles with the hinge-line and ventral margin, which latter is slightly 
convex and subparallel with the hinge; anterior end broadly rounded, posterior cardinal tooth in left valve 
usually strongly marked, nearly as long as the hinge, from which it slightly declines, bifid in the right valve. 
Length from anterior to posterior margins one inch one line, width from beak to opposite ventral margin * 
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(sometimes exceeding the length), proportional length of hinge-line %, width of posterior margin ;;, depth of 
both valves %, length of anterior end ;¥,; surface with a few small concentric wrinkles and lines of growth. 

The nearly rectangular truncation of the posterior end, the quadrate form, and subcentral beaks, easily 
distinguish this species from its allies. The shell figured by Phillips (Pal. Foss.) as the C. trapezium of Sowerby, 
does not belong to that species, but is a well-marked example of the present one; the length varies from a little 
more to a little less than the width In only one specimen have I seen traces of the transverse pitting of 
cartilage area. 

Position and Locality——Not uncommon in the sandstone of Marwood, near Barnstaple; and, in probably 
the prolongation of the same bed, at Baggy Point. 


DoLaBRA? DAMNONIENSIS (Sow. Sp.) 


Ref. and Syn. = Avicula Damnoniensis Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 22. and Phill. Pal. 
Foss. figs. 90, 91 and 92. 


Sp. Ch.—Obliquely elongate, ovate, or subtrigonal, slightly tortuous ; left valve with a much larger beak 
and more gibbous than the right; beaks near the anterior end, which is small and rounded, except at the 
extremity of the hinge-line, which is slightly acute; valves most gibbous along a slightly sigmoid ridge, from 
the beak to the respiratory angle; posterior slope flattened or slightly concave ; posterior end wide, obliquely 
subtruncate, nearly straight, forming an angle of about 105° with the hinge-line ; respiratory angle narrow, 
rounded ; ventral margin slightly convex; entire surface marked with coarse, close, subequal, thread-like strize, 
radiating from the beak (about eight in the space of two lines at middle of ventral margin). Length from anterior 
end to respiratory angle one inch seven lines, proportional length of hinge-line =, width from beak to opposite 
point of ventral margin at right angles to the hinge %, length of anterior end ;5, width of posterior end =, 
depth of left valve =, of right valve =. 

The slender posterior lateral tooth or cardinal ridge is very long in each valve, and runs nearly parallel 
with the diagonal ridge; there is also a short distinct anterior one curving towards the ventral margin, from 
immediately in front of the beaks. Although the typical varieties of this species depart considerably from those 
so-called Cuculleece in appearance, yet there seems no real generic distinction between them ; there is the same 
inequality of valves, the same straight hinge-line in front as well as behind the beaks, the same transverse 
pitting of the cartilage-area, and the same long, internal, straight, lateral ridges, or cardinal teeth in both; and 
it is certain at least that this species is not a true Avicula. By a careful management of the light I have 
distinctly seen the radiating strize over the whole of the posterior slope in one of the specimens from which Mr 
Sowerby described the species. 

Position and Locality—Common in the sandstone at Marwood, near Barnstaple. 


DoLABRA DEPRESSA (Phill. Sp.) 
Ref. and Syn.= Cucullwa depressa Phill. Pal. Foss. f. 71. 

Sp. Ch.—Longitudinally oblong ; beaks obtuse near the anterior end, which is short and rounded; valves 
moderately convex, most tumid near the beaks and anterior end ; hinge-line long; ventral margin only slightly 
convex, subparallel with the hinge-line; posterior end obliquely truncate, straight, forming an angle with the 
hinge-line of only about 115°; posterior slope flattened ; diagonal ridge only obscurely marked; surface with a 
few, irregular, small, concentric wrinkles and lines of growth. Length from anterior end to respiratory angle 
two inches five lines, proportional width from beak to ventral margin at right angles to the hinge =, length of 
anterior end about }%, length of hinge-line about =, length of posterior margin depth of right valve =, 
depth of left valve % 


100 * 


65 
T00> 


Though Prof. Phillips describes the length and width to be nearly equal, yet his figure shews about the 
same proportions I have indicated above, and which I found to obtain in a number of specimens which I collected 
at Baggy Point, in the precise strike of the Marwood bed in which Phillips procured his species, but where I 
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saw nothing analogous. On first sight it most nearly resembles the D. wnilateralis, but is easily distinguished 
by its greater depression, which renders nearly obsolete the strong diagonal ridge of that species : it is also well 
distinguished by the character which first struck my eye, of the greater length of the hinge-line, its being more 
nearly parallel with the ventral margin, the less oblique truncation of the posterior end, and the consequently 
shorter posterior margin. 

Position and Locality—Common in the sandstone of Baggy Point, North Devon; and in the schists 
quarter of a mile S. of Marwood. 


Dorapra Harpinar (Sow. Sp.) 


Ref. and Syn. = Oucullea Hardingi Sow. Geol. Trans. Qnd Series, Vol. V. t. 53. f. 26, 27. 
+ C. trapezium id. id, t. 53. f. 24. 


Sp. Ch._—Transversely oblong, anterior end nearly one-third the length of the shell, narrowed, elliptically 
rounded, both valves very gibbous, left valve most so, and with the most prominent beak; diagonal ridge 
obtusely rounded ; diagonal slope flattened, with a shallow radiating sulcus rather nearer the diagonal ridge 
than its middle, extending from the beak to the margin, which it slightly sinuates; ventral margin slightly 
convex, and slightly sinuate in the front of the diagonal ridge; posterior margin slightly sinuous, forming an 
angle of about 80° with the ventral margin; surface marked with small obsolete, irregular, concentric wrinkles, 
and rather strong lines of growth. Length of rather small specimen one inch seven lines, proportional width 
from beak to ventral margin, at right angles thereto, ;{;, depth of both valves =, length of anterior end %, 
width of posterior end %, length of hinge-line =, width of the double area about one line. 

This species is easily distinguished from the C. wnilateralis by its longer anterior side, more obtuse diagonal 
ridge, narrower posterior end, from the respiratory angle being less obliquely produced, and the shallow, 
divisional hollow along the posterior slope. The posterior cardinal tooth is only seen in one-of the specimens 
of this species, the hinge-line of which presents numerous parallel pits at right angles to its length, as in 
Gervillia. The original type-specimens of Sowerby’s C. trapezium is a large crushed example of this species, 
differing in no other respects from ordinary specimens. 

Position and Locatlity—Abundant, but not so common as the C. wnilateralis in the sandstone, Marwood 
Quarry, near Barnstaple. 


DoLABRA UNILATERALIS (Sow. Sp.) 


Ref. and Syn. =Cucullwa unilateralis Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 23. = Cucullaa 
amygdalina Phill. Pal. Foss. f. 66. 


Sp. Ch—When young obliquely rhomboidal, when old becoming very obliquely ovate from the prolon- 
gation of the respiratory angle; valves very gibbous, left valve considerably more so than the right; beaks 
very large, obliquely tumid, approximate; rather more than one-third of the hinge-line in front of the beak ; 
posterior slope flattened, very steeply inclined, forming an obtuse diagonal ridge with the body of the shell; 
posterior margin nearly straight, obliquely truncated ; respiratory angle narrow, rounded; anterior and yentral 
margins uniformly arched, surface marked with concentric, obtuse, irregular lines of growth. Length from 
anterior end to respiratory angle of average-sized specimens two inches, proportional width from beak to 
ventral margin at right angles =, depth of left valve =, length of hinge-line ;{,, length of posterior mar- 
gin 2%, length of anterior side 7, angle between posterior and ventral margins about 65° in young, varying 
in old to 60°, cardinal area rather more than two lines wide in the middle, gradually narrowing to each end. 

The impression on the posterior slope of one of the specimens examined and figured by Mr Sowerby, 
supposed by him to be the internal impression of the peculiar internal lamina of Cucul/wa, is manifestly the 
remains of a crush during the life of the animal, being crossed by the lines of growth ; it is, besides, straight, 
and diverging, having no analogy of shape or direction with the hood-shaped plate bounding the muscular 
impressions of Cucullwa. 
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I have only seen the trace of the lateral hinge-tooth in two specimens; it is very delicate, and declines 
only slightly from the hinge-line, of which it runs the greatest part of the length; some very small specimens 
are as acutely and obliquely ovate as the large ones, but they are probably old dwarf specimens; others of 
larger size, which are less oblique and less acute at the posterior end, and which I imagine to be the young, 
have their outline exactly paralleled by the lines of growth near the beak of the large acutely ovate specimens. 

Position and Locality—Extremely abundant in the decomposing sandstone of Marwood Quarry, near 
Barnstaple. 


Genus. ANODONTOPSIS. See page 270. 
ANODONTOPSIS DELTOIDEUS (Phill. Sp.) 


Ref. and Syn.= Cypricardia deltoidea Phill. Pal. Foss. f. 59. . 


Sp. Ch.—Ovato-rhomboidal, compressed, smooth ; anterior side and ventral margin semicircularly arched 
from the beaks as far as the middle of the length, the remainder of the ventral margin forming a tangent ; 
posterior end obliquely subtruncate, the margin gently convex, inclined at about 75° to the ventral margin, the 
respiratory angle being narrow, rounded; angle between the hinge-line and posterior margin about 125° ; 
greatest depth of the valves along a strongly marked, angular, diagonal ridge, distinct from the beak, to the 
respiratory angle; posterior slope and sides of the valves flattened, the latter slightly convex ; hinge-line short, 
straight, slender, lateral tooth or cardinal teeth extending nearly its length, and close below it. Length from 
anterior end to respiratory angle of large specimen one inch three lines, proportional width from beak to ventral 
margin at right angles to the hinge 7, length of hinge-line ;;,, width of posterior margin = to 4, length of 
anterior end 34, greatest depth of both valves in young, ,{, in old specimens. 

Position and Locality—Not uncommon in the sandstone of Marwood, and in the prolongation of the 


same beds at Baggy Point. 


Genus. LEPTODOMUS. See page 277. 
Lrertopomus constrictus (M‘Coy). Pl. 2. A. f. 10*. 


Sp. Ch.—Oblong, or subtrigonal from the projection of the very prominent beaks; valves very tumid 
towards the anterior side, greatest depth at about one-third from the beak; anterior end subtruncate, pro- 
jecting but slightly towards the ventral portion beyond the line of the beaks ; anterior lunette very large, ovate, 
deep, smooth; a deep narrow sulcus extends from the beak, slightly widening to the nearly straight ventral 
margin, which it meets at little more (95°) than right angles, forming a small sinus ; posterior side much com- 
pressed; posterior slope not defined; posterior end obtusely subtruncate, with a slight obliquity ; hinge-line 
straight, rather shorter than the posterior side; anterior side and middle of the valves deeply marked with 
coarse concentric wrinkles, arising from the edge of the smooth anterior lunette, and most of them becoming 
abruptly obsolete on the posterior half of the shell, those near the margin of old specimens about one line 
wide, gradually diminishing towards the beak. Length one inch two lines, proportional width from beak to 
opposite ventral margin 4, length of anterior lunette =, width of posterior end about jj, depth of right 
valve ;%. 

This species in size, shape, subtruncate anterior end, and coarse concentiic wrinkles of the anterior half, 
becoming obsolete on the posterior portion, almost exactly resembles the LZ. truncatus (M*Coy) of the Upper 
Ludlow rock, but may be distinguished easily by the strong divisional sulcus from the beak. I suspect the 
fossil from Baggy Point, referred by Phillips (Pal. Foss.) to the Silurian so-called Cypricardia impressa of 
Sowerby, may be found to belong rather to the present species. 

Position and Locality.—One young specimen five lines long of the left valve, and two large specimens in 
apposition of the right valve, have occurred in the sandstone of Marwood, North Devon. 

Explanation of Figure.—Pl. 2. A. fig. 10*, natural size, right valve. 
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Genus. NUCULA. See page 285. 
Nucuta Kracuta (Rémer). 
Ref—Harzgebirge, t. 6. f. 10. 

Sp. Ch.—Obliquely arched, subovate ; beaks very high, obtuse, prominent close to the anterior end, towards 
which the hinge-line slopes rapidly, the lower portion semielliptically rounded ; ventral margin very convex, the 
posterior end seeming slightly recurved ; posterior end narrowed from the rapid sloping of the hinge-line from 
the beak, obliquely rounded; valves evenly tumid, about five strong teeth in front of the beak, and about eleven 
strong ones behind it (? surface with very sharp, fine, concentric strie). Length from anterior to posterior end 
five lines, proportional length of anterior end ;3, width from beak to opposite point of ventral margin ;;;, length 
of posterior hinge-line from beak 7, width of posterior end ,*,, depth of one valve about =. 

The very high, tumid, nearly terminal beaks, and the narrow subrecuryed appearance of the posterior end, 
from the great convexity of the ventral margin, easily separate this species from any other in the Paleozoic rocks. 

Position and Locality —1 have collected several specimens of this species in the Devonian schists of 
Linton, North Devon. 

NUCULA PULLASTRIFORMIS (J/°Coy). 


Ref. and Syn. = Pullastra antiqua Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 28. 


Sp. Ch.—Ovate, moderately elongate, compressed ; valves gently and evenly convex; beaks small, obtuse ; 
anterior lunette narrow, elliptical, deep; anterior end broad, semielliptically rounded; ventral margin gently 
convex; posterior end gradually narrowed, by the slight convergence of the cardinal and ventral margins ; 
posterior slope extremely narrow; posterior margin elliptically subtruncate, rounded ; surface covered with very 
regular, narrow, elevated, delicate, concentric ridges, separated by flattened spaces, about double their width 
(eight ridges in two lines, about the middle of the shell). Length nine and half lines, proportional width from 
beak to opposite ventral margin ;;, length of anterior end ;;;, length of hinge-line from behind beak ;%, width 
of posterior end about ;5,, depth of one valve about ie 

I see traces of the hinge-teeth of Nucula along both the posterior hinge-line and the anterior lunette of 
this beautiful shell, which certainly also wants the teeth of Pudlastra, in which genus Mr Sowerby has placed it 
with the name Pullastra antiqua. In placing it in the genus Nuecula I should have adopted his specific name, 
but it is already preoccupied by a species figured and described by Hisinger ; I have therefore to propose a new 
specific name, and adopt one indicating the resemblance in form, anterior lunette, and sculpturing, which deceived 
Mr Sowerby. 

Position and Locality—Rare in the sandstone of Marwood. 


SANGUINOLARIA? ELLIPTICA (Phill.) 
Ref —Pal. Foss. f. 53. 


Sp. Ch.—Elliptical, beaks obtuse, a little nearer the anterior than the posterior end ; length varying greatly, 
apparently from pressure, becoming sometimes nearly orbicular ; anterior end obtusely rounded ; posterior end 
obtusely rounded, slightly narrowed, obliquely subtruncate ; valves moderately and evenly convex, becoming 
gradually compressed towards the margin; texture very thin, apparently corneous; surface with fine, con- 
centric, close, imbricating lines, and minute, irregular, concentric wrinkles, reticulated by very minute, irregular, 
anastomosing plicee under the lens. Average length five and half lines, proportional width from beak varying 
from = to &. 

There is no trace of hinge-teeth, nor sinuate pallial scar, in any of the very numerous specimens which I 
have collected with their valves expanded, but still connected; nor can I see any reasons for placing the fossil 
in the genus Sanguinolaria. The peculiar texture of the valves inclines one to suspect that they might be 
bivalve crustaceans allied to the large Cyclas-shaped living Jsaura. 

Position and Locality—Extremely abundant in the upper yellowish part of the slate at Lanlake, Laun- 
ceston; more rare in a fine black layer of the same rock at S. Petherwin. 


398 BRITISH PALAZOZOIC FOSSILS. [GasrErRopopa. 


5th Class) GASTEROPODA. See page 288. 


6th Ord. PECTINIBRANCHIATA. See page 289. 
14th Family. HALIOTIDA. See page 290. 
Genus. PLEUROTOMARIA. See page 291. 


PLEUROTOMARIA IMBRICATA (/t6me7). 
Ref—Harzgebirge, t. 8. f. 1. 


Sp. Ch.—Obtusely conical ; apical angle 95°; of four and half whorls, those of the spire rounded, or very 
obtusely subcarinate, from the projection of the broad square band, placed rather nearer the lower than the 
upper suture, and the lower margin of which is most prominent; body-whorl subquadrate from the upper third 
between the suture and the band, being obliquely. and rather strongly flattened, the middle third below the band 
being nearly parallel with the axis, and the lower third rather abruptly sloping inwards; one or two spiral 
strie on the keel, the whole surface marked with similar thread-like spiral ridges, separated by rather more 
than their thickness, and irregularly subalternate in size, crossed by very fine, slightly oblique lines of growth, 
about eight or nine spiral strive on the keel, above the body-whorl. Length nearly eleven lines, proportional 
length of body whorl ;*,, length of penultimate whorl ;;, width ;j. 

T believe there is no umbilicus, but am not quite sure of the fact. 

Position and Locality—Not uncommon in the Devonian limestone of Newton Bushel. 


PLEUROTOMARIA INTERSTRIALIS (Phill.) 


Ref. and Syn.—Phill. Geol. York. Vol. IL. t. 15. f. 10 = Pleurotomaria aspera Sow. Geol. Trans. 2nd Series, 
Vol. V. t. 54. f. 16. 


Sp. Ch.—Obtusely conical; apical angle about 95°, sometimes a little higher or lower, spire of five 
obtusely angulated, gently convex whorls; keel strong, thick, prominent, usually marked by four or five very 
fine spiral strize, but sometimes simple ; usually about five, strong, regular, spiral, thread-like striz above the 
keel on the body-whorl, with a very minute one between each pair (but only three on the whorls of the spire, 
the middle one most prominent), the whole crossed by more regular, nearly equal, slightly oblique elevated lines, 
(meeting the keel at 65°) nearly twice their thickness apart (four in the space of one line on the body-whorl), 
which form spinulose tubercles at their intersection with the spiral ridges ; surface beneath the keel marked in 
the way as above it, the keel being also similarly reticulated ; umbilicus small, rounded, diameter about seven 
lines, proportional length =, length of body-whorl =, diameter of umbilicus *. 

There is considerable irregularity in the ridging of this fossil, but there is no doubt, I think, of the pro- 
priety of uniting Mr Sowerby’s and Mr Phillips's species. 

Position and Locality—Very common in the slate of S. Petherwin. 


19th Family. PYRAMIDELLIDA. See page 302. 


Genus. MACROCHILUS (Phill.) 
Ref—Pal. Foss. 


Gen. Char.—Shell short, ovate, gibbous; spire rather short, pointed, of several convex whorls ; body-whorl 
large ; aperture broad, ovate, rounded in front, pointed behind, indented by the preceding whorl ; outer lip thin, 
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slightly oblique, anterior half of columella thickened, flattened, posterior half often deficient ; surface smooth or 
marked by fine lines of growth. 

Allied to Zoxonema, but much shorter, more ventricose, with larger body-whorl, smoother surface, and wide 
ovate mouth. 


MACcROCHILUS VENTRICOSUS (Gold. Sp.) 


Ref. and Syn.—Buccinum acutum Sow. Geol. Trans. 2nd Series, Vol. V. t. 57. f. 28. (not Min. Con.) = Maero- 
chilus imbricatus Phill. Pal. Foss. f. 1945. (not Sow. Min, Con.) = Phasianella ventricosa Gold. Pet. 
Germ. t. 198. f. 14.= Macrochilus subimbricatus @Orb. Prod. Pal. p. 63. 


Sp. Ch.—Ovate, spire slender, of about five or six whorls; apical angle about 60°; body-whorl abruptly 
wider than the spire, rounded; whorls of spire moderately convex, most so below the middle; surface marked 
with sharp, nearly direct lines of growth. Length nine lines, proportional length of body-whorl 7, length of 
penultimate whorl =, width of body-whorl 4, width of penultimate whorl %. 

The greater abrupt convexity of the middle portion of the body-whorl, and the contracted, more slender 
spire, easily distinguish this species from the carboniferous Buccinwm imbricatum or acutum (Sow.), with which 
it has been confounded. 


Position and Locality—Common in the Devonian limestone of Plymouth. 


Genus. LOXONEMA. See page 502. 
LOXONEMA NEXILIS (Sow. Sp.) 


Ref. and Syn. = Terebra neuilis Sow. Geol. Trans. 2nd Series, Vol. V. t. 54. f.17. = Terebra arcuata 
Munst. Beitr. 1840. t. 15. f. 2. 


Sp. Ch.—Very elongate, conic; apical angle 17’; whorls about ten, slightly convex, most so below the 
middle ; sutures deep, simple; surface fluted with backward-arched, longitudinal, slightly irregular strize, about 
eight in the space of one line, at a diameter of two lines. Average length eight lines, proportional length of 
body-whorl about ;;, length of penultimate whorl 2, width about %. 

There can be little doubt that the smaller of the two specimens figured by Sowerby is distinct from the 
large one, which I choose for the type of the species, having much thicker, straighter, and fewer longitudinal 
costee. I should think the S. Petherwin shell figured and described by Phillips, Pal. Foss., as the Silurian 
Terebra sinuosa of Sowerby, belongs to the present species. 

Position and Locality —Not uncommon in the limestone and shale of S. Petherwin. 
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6th Class. CEPHALOPODA. See page 306. 


ist Ord. TrrraprancuiAta. See page 307. 
Ist Family. BELLEROPHONTID. See page 307. 
Genus. BELLEROPHON. See page 308. 
BELLEROPHON BISULCATUS (0mer). 

Ref —Harzgebirge, t. 9. f. 1. 


Sp. Ch.—Discoid, of three very thick whorls, almost entirely exposed in the large deep umbilicus, each 
whorl divided into three subequal lobes by two strong, shallow, spiral furrows, the middle lobe much more 
prominent than the others, and leaving a narrow keel-like indentation in the middle of the inner margin of 
mouth, and inner face of the outer whorls; umbilical margin of the whorls very convex. Diameter of large 
specimen one inch, proportional diameter of last whorl #2, diameter of umbilicus +, width of last whorl about =. 

This species is easily distinguished from the Silurian B. trilobatus with which most Paleeontologists have 
confounded it, by its wide umbilicus, almost entirely exposing the whorls, the turns of the spire barely indenting, 
in a narrow line, the succeeding whorls. 

Position and Locality—vVery common, but ill-preserved, in the dark Devonian schists of Polperro, 
Cornwall. 


BELLEROPHON striatus (Ler. and d Orb.) 
Ref.—Cephal. t. 1. f. 11, 18, 14, 17; Bronn. Leth. t. 1. f. 11. 


Sp. Oh.—Globose, very slightly compressed ; umbilicus deep, narrow, rounded, not exposing the whorls ; 
keel strong, narrow, from which strong thread-like striz arch regularly to the umbilicus, meeting at the keel 
at an angle of 110°, about two to three times their thickness apart, measuring usually three interspaces in the 
space of two lines; mouth transversely lunate. Diameter one inch, proportional diameter of last whorl ;, 
diameter of umbilicus *, width of mouth =. 

This species is perhaps most allied to the B. tenuifascia, but has a very much thicker keel, and coarser 
striee; and from the B. costatus it differs in the more obtuse angles at which the transverse ridges meet the keel ; 
and the distinctness of this angle separates it from B. tangentialis, in which they meet the keel nearly at right 
angles. 


Position and Locality —Not uncommon in the Devonian limestone of Plymouth. 


BELLEROPHON SUBGLOBATUS (M/°Coy). 
Ref. and Syn.= Bellerophon globatus Sow. Geol. Trans. 2nd Series, Vol. V. t. 53. f. 30. (not of Sil. Syst.) 
Sp. Ch.—Internal cast globose, slightly depressed ; periphery obtusely rounded ; mouth transversely lunate, 
deeply indented by the preceding whorl, sides rounded; umbilicus very small, not exposing any part of the 
inner whorls ; sides very convex, without wrinkles. Diameter six lines, proportional diameter of last whorl ;%, 


diameter of umbilicus }°, width of mouth 4, length of mouth in middle ;;. 

This may perhaps be the internal cast of some of the small carboniferous species, but I give it a 
provisional name, to distinguish it for the present from the Silurian B. globatus, with which Mr Sowerby 
in the above volume of the Geological Transactions, and Professor Phillips in his Paleozoic Fossils, con- 
founded it, but from which it is certainly distinct, by its very minute umbilicus, not exposing a trace of 
the inner whorls, nor has it a trace of the strong transverse wrinkles of the sides of that species, in which 
the umbilicus is rather wide and exposes nearly half of the inner whorls. 


Position and Locality—Common in the sandstone of Marwood. 


CerHALopopa. | DEVONIAN MOLLUSCA. 401 


2nd Family. NAUTILIDZ. See page 311. 


Genus. AGANIDES (Mont/.) 
= Goniatites (de Haan.) 


Gen. Char.—Discoid, whorls more or less embracing; septa angularly bent at the edges ; mid-lobe distinct, 
single or double; siphon very small, on the external margin. 


AGANIDES VINCTUS (Sow. Sp.) 


Ref. and Syn.= Goniatites vinctus Sow. Geol. Trans. 2nd Series, Vol. V. t. 54. f. 18. 
= Goniatites insignis Phill. Pal. Foss. f. 228. 

Sp. Ch.—Discoid, compressed; sides of the whorls flattened; periphery broad, subtruncate, obtusely 
rounded, with a narrow cord-like mesial keel; a narrow abruptly-sloped margin to the umbilicus, which ex- 
poses rather more than three-fourths of each whorl; whorls about five, each crossed by about twenty-seven 
obtuse, slightly oblique, obscurely defined, radiating folds, their outer extremities forming each an obtuse 
conoidal tubercle, the two rows of which flank the periphery; rather fine lines of growth mark the surface 
parallel with these ridges; septa, middle lobe long, acutely angular, slightly longer than wide; first sinus 
small, obtusely angular, rounded at its extremity; first Jobe obtusely angular, rounded at its extremity, about 
as wide as the first sinus, and rather less than half the length of the mid-lobe; second sinus rather 
narrower, slightly longer, and more obtusely rounded than the first sinus; second lobe nearly three times the 
length of the first lobe, or one-third longer than the mid-lobe, linguiform, elliptically pointed, acute at its 
extremity; third sinus about as wide as the second, and reaching nearly the same height, sides subparallel, 
end elliptically rounded, obtuse; third lobe semielliptical, one-half the length of the second, its outer edge 
curving obliquely forwards to the umbilicus, forming a nearly rectangular, or slightly acute angle, with the 
nearly straight outer margin; the point of each second lobe extends between the second and third sinus of 
the preceding septum as far as its first lobe. Diameter about four inches, proportional diameter of last 
whorl “, width at mouth at edge of umbilicus <3, at periphery 3). 

It is strange that Professor Phillips did not perceive the identity in form, marking, and septal characters, 
between his Goniatites insignis and the previously described G. vinctus of Sowerby; the slight inaccuracy in 
the representation of the septa in Mr Sowerby’s drawing being easily corrected by an experienced eye, and 
the absence of ridge and tubercles on the outer turn being due to the removal of the shell, and some thickness 
of the cast. The crenulation alluded to by Phillips, on the edge of the septa, is, I think, clearly owing to 
irregular disintegration ; his diagram of the third lobe of the septa is not sufficiently angular, but it is correctly 
represented on several parts of the shell. The resemblance to the G. swbornatus of Miinster alluded to by 
Sowerby is very strong, but that species seems to have more numerous and more gradually tapering whorls, 
the body-whorl forming a smaller proportion of the diameter, and to be without keel, as well as the differences 
in the form of the septa. 

Position and Locality.—Rare in the Olymenia limestone of S. Petherwin. 


Genus. CLYMENTA (Miinst.) 
Syn. = Endosiphonites (Anst.) 
Gen. Char—Shell discoid, whorls usually exposed, in contact ; septa with a deep angular lobe on each 
side, middle portion nearly straight; siphon at inner edge. 
CLYMENIA BISULCATA (JZiinst.) 
Ref—Beitriige zur Petrefactenkunde, 3 Heft. t. 16. f. 6. 


Sp. Ch.—Discoid, compressed, five to six whorls; gently convex on the sides, with a shallow, wide furrow 
on each side, strongly defining the narrowed, square, prominent periphery; margin of the umbilicus steep, 


rounded; whorls nearly flat, concealed ; surface with strong, slightly irregular, subequal, sigmoidal strize on the 
3 


[easc. 11] 
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sides, which are abruptly bent backwards at the outer lateral furrows, to form a deep retral lobe on the flat 
projecting periphery; seven striz in one line on the periphery, about ten in the same space on the sides ; 
siphon very small, at the inner edge. Diameter about one inch, proportional diameter of mouth ;;;, width of 
umbilicus “4, width of mouth ;;. 

According to Miinster the septa have got a sharply angular side lobe, somewhat as in C. undulata. The 
species is very strongly marked by the two broad sulci, defining the prominent, narrowed, flat periphery from 
the convex sides. I have only found a fragment of the last and penultimate whorl in the limestone of S. 
Petherwin. 

Position and Locality —In the limestone of S. Petherwin. 


CLYMENIA L&VIGATA (Miéinst.) 
Ref.—Minst. Ann. des Sc. Nat. 2nd Series, Vol. IT. t. 1. f. 1. 


Sp. Ch.—Discoid, compressed, of about seven or eight very gradually increasing, moderately convex 
whorls, scarcely one-fifth of which are concealed by the succeeding turn; surface smooth, or with a strong lens, 
fine obsolete transverse strize of growth crossing the whorls; periphery obtusely rounded ; section of each whorl 
regularly oval, the outer turns slightly more compressed than the inner; septa with the middle portion forming 
a widely-arched mid-sinus (not lobe); sides forming a very broad obtusely-rounded first lobe, the inner ex- 
tremity of which reaches the umbilicus at about the same height as the mid-sinus; siphon forming a thick 
funnel-shaped inflection of the inner margin of each whorl, extending half way to the next septum. Diameter of 
moderate-sized specimen two and half inches, proportional diameter of last whorl 3, proportional thickness =. 

This species is perfectly identical in all respects with that so common at Schubelhammer ; in one imperfect 
fragment, and in one of Count Miinster’s specimens, I fancied I saw traces of the thread-like keel, but a number 
of more perfect specimens shew nothing of the kind. D’Orbigny places this species in the genus Trocholites. 

Position and Locality—Not uncommon in the Devonian limestone of S. Petherwin ; a compressed specimen, 


probably of this species, found by myself in the higher part of the slates of Lanlake, Launceston. 


CLYMENIA MUENSTERI (J7°Coy). Pl. 2. A. fig. 12. 


Ref. and Syn. = Endosiphonites Ansted, Camb. Phil. Trans. Vol. VI. t. 8. f. 1; M°Coy, Ann. Nat. Hist. 
2nd Series, Vol. VIII. 


Sp. Ch.—Discoid, compressed ; periphery slightly narrowed, subtruncate, obtusely-rounded, with a faint. 
narrow mesial keel, sides of the whorls flattened, with a steep narrow edge to the umbilicus, in which nearly 
three-fourths of each whorl is exposed; whorls upwards of six, all crossed by obsolete radiating ridges, each 
terminating at the edge of the umbilicus in a sharp, elongate, plait-like tubercle, and terminating at the distal 
end in an obscure, thick, conoidal tubercle; about twenty-six ridges and pairs of tubercles in each whorl; siphon 
very thick, close to the inner edge ; septa with the middle portion nearly transverse, scarcely convex ; first sinus 
scarcely marked, obtusely rounded ; first lobe deep, semicircularly rounded; twice as wide as long, forming 
nearly a right angle with the second sinus, which is slightly oblique towards the umbilicus but nearly flat; a 
straight line drawn from the centre touches the top of the first and second sinus. Diameter three inches nine 
lines, proportional diameter of last whorl =, width of mouth near edge of umbilicus ;;, width of periphery 55. 

This is one of the largest Olymeni@ known, and most closely resembles the Clymenia binodosa of Miinster’s 
Beitrage zur Petrefactenkunde for 1839, t. 2. f.3; but that species has the last whorl very much smaller in 
proportion to the diameter (>), has the periphery as broad as any other part of the whorl, and has consequently 
a considerably wider middle portion; otherwise in the form of the septa, general shape, and ornament, the 
species are closely allied, the ridges and tubercles in the British species being rather more numerous and less 
prominent. 

Position and Locality—Very rare in the Clymenia limestone of S. Petherwin. 

Explanation of Figures—P1. 2. A. fig. 12, natural size; fig. 12 a, profile of mouth, and portion of peri- 
phery of penultimate whorl ; fig. 12 4, line of septum. 
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CuiyMentra Partisont (M°Coy). Pl. 2. A. fig. 11. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. 


Sp. Ch.—Discoid, compressed, of about five whorls, rather more than one-third of each being concealed by 
the preceding turn ; section of the whorls semielliptical, greatest thickness near the edge of the umbilicus, which 
is considerably wider than the last whorl; sides very slightly convex, gradually converging to the obtusely- 
rounded periphery, to which there is often superadded a very fine, thread-like, mesial keel, and two lateral ones ; 
surface finely striated transversely ; siphon large, close to the inner margin; septa about one-third the width of 
the side apart, with the middle portion nearly transverse; the edges, after about the middle of the side, 
arching backwards and then forwards again to the edge of the umbilicus, forming an obtusely rounded first 
lateral lobe, which extends backwards about half the space between the septa further than the middle portion. 
Diameter nine lines, proportional diameter of umbilicus 4, of last whorl =, width of mouth =. 

This species belongs to that very restricted first group of Clymenia according to Mimster, in which the 
edges of the septa are only slightly arched ; it is most nearly allied to the C. compressa Miinster, from which 
however, on comparing with authentic specimens, I find it differs by the great size of the umbilicus, which in 
that species is much less than the last whorl, forming scarcely ;;; of the entire diameter. The septa differ from all 
of this group in the greater forward curvature of the umbilical end of the edge of the septa, thus forming a 
rounded lobe, remarkably close to the umbilical edge, from which the edge of the septum passes with very little 
curvature across the outer half of the sides and periphery, forming no other inflections as in the other allied 
forms. This flexion forward to the umbilicus distinguishes this part very strongly from C. levigata, which 
also has very much more numerous whorls and larger umbilicus. I have much pleasure in dedicating this 
species to Mr Pattison of Launceston, to whose labours in collecting, I believe, is due the discovery of nearly 
all the British specimens of Clymenia. 

Position and Locality—Rare in the Devonian limestone of S. Petherwin. 

Explanation of Figures.—P\. 2. A, fig. 11, natural size ; fig. 11 a, view of mouth, shewing the siphon at 
inner edge; fig. 11 0, line of septum. 


CLYMENIA QUADRIFERA (JM/‘Coy). Pl. 2. A. fig. 13. 
Ref—M “Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. 


Sp. Ch.—Discoid, compressed, nearly two-thirds of the whorls concealed; whorls about four and half, 
crossed by very minute sigmoid strie; periphery narrow, obtusely rounded; septa with the middle portion 
crossing the periphery very broad, and with a slight forward curvature ; jirst sinus small, oblique, very obtusely 
rounded ; first Jobe nearly in the middle of the side, nearly square, slightly rhomboidal, length and width about 
equal, truncated at the broad extremity—the angle next the umbilicus rather more obtuse, and the other slightly 
more acute than a right angle, sides subparallel ; second sinus slightly higher than the first, extending with 
searcely any curvature to the umbilicus, its width double that of the lateral lobe, which is placed nearly in the 
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middle of the side. Diameter one inch three lines, proportional diameter of last whorl ;{,, width of mouth at 
edge of umbilicus ;;,, width of periphery about ;;. 

This species is easily distinguished from all others by the remarkably defined, nearly square form of the 
lateral lobe. It is most allied to the Clymenia striata (Miinster), from which it is distinguished by the very 
obtusely rounded, obscurely defined first sinus, and the regular, almost square-formed lobe, and the scarcely 
curved margin of the second sinus. The cast of that species is also marked by sigmoidal ridges, of which there 
is not the slightest trace on the second species. I have seen traces both of the evanescent thread-like middle 
and lateral keels, occasionally seen on the other species. 

Position and Locality.—Very rare in the limestone of S. Petherwin. 

Explanation of Figures—PI. 2. A. fig. 13, natural size; fig. 13 a, line of septum; fig. 13 4, portion of 
periphery. 
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CLYMENIA UNDULATA (Miinst.) 


Ref. and Syn. = Clymenia undulata + C. subleevis + C. inequistriata + C. sublinearis + C. linearis Minster, 
Ann. des Se. Nat. 2nd Series, Vol. II. t. 1. f. 6,7, 8, and t. 2. f. 1, 2 + Endosiphonites carinatus + E. 
minutus Ansted, Camb. Phil. Trans. Vol. VI. t. 8. f. 1, 2, 3. 


Sp. Ch.—Discoid, compressed, of about seven very gradually tapering whorls, almost entirely exposed ; 
whorls slightly convex on the sides, obtusely rounded on the periphery ; all the whorls crossed by fine, slightly 
unequal, sharp, slightly sigmoid strize, the umbilical ends of which are abruptly curved back, and those near the 
periphery abruptly curved forwards, forming on the periphery a deep rounded lobe, curved forwards; each side 
of the band formed by this lobe of the strize, often bounded by a very delicate thread-like keel, a similar keel 
often running along the middle, but all three easily effaced, /eaving the arched strie perfectly formed and un- 
injured beneath them ; sometimes every fifth or sixth of the strive stronger than the others; and where this 
occurs on the periphery, the intermediate ones are almost obsolete; above twelve strize in the space of one line 
under a strong lens; septa with the broad middle portion nearly direct, very slightly curved forwards ; first 
sinus very small, angular, projecting slightly in front of the margin of the middle portion; first lobe abruptly 
marked, angular, extending two-thirds the distance to the next septum, outer margins of this lobe in the various 
septa very slightly convex, following a line parallel with the periphery and umbilicus; inner margin convex near 
the apex of the lobe to half its height, then extending nearly direct to the edge of the umbilicus ; siphon large 
at the inner edge. Diameter of moderate sized specimen one inch four lines, proportional diameter of last 
whorl % to 4, width =. 

I imagined at first that our British species was distinct from the Clymenia linearis (Miinst.), to which it 
had been referred, by the strize on the periphery being of the same closeness as on the sides ; instead of the very 
remarkable appearance, figured and described by Minster, of the strive on the periphery being four or six times 
more distant than those on the sides, and forming a flattened band, limited by two thread-like keels. On 
examining a number of his original specimens, however, I find that although in parts the appearance he alludes 
to is very striking, yet with a good glass and a careful management of the light, fine stria, corresponding pre- 
cisely in number with those of the sides, may be traced between the stronger distant ones ; and other parts of 
the same specimens shew all the strize on the periphery and sides of equal size, strength, and number, in a.given 
space ; in parts again of some specimens the two fillets mentioned by Miinster may be seen, and even the third 
or mesial keel; while in other parts of the same specimen all three have disappeared, and the transverse strize 
pass without interruption across their site. I have, in short, satisfied myself that the supposed difference of all 
the above species cannot really be sustained even in different parts of the one specimen ; for certain of the strize 
occasionally become more prominent than the others, and the apparent flatness, or roundness of the periphery, 
depends upon the presence or absence of the lateral fillets, which I find to be as inconstant as the mesial keel. 
The keel seems to be the fowndation, so to speak, of the siphon, and the lateral fillets the foundation of the 
embracing edges of the coming whorl, indicating apparently a great extension of the shell-depositing organs, as 
in each case these ridges are superadded upon the already formed and perfectly sculptured whorls, from which 
they may be detached without injury. The convexity of the sides of the whorls varies slightly in the different 
specimens, and is rather greater in the inner than the outer whorls. The C. planorbiformis, which is united to 
the C. linearis by Professor Bronn, I find, on examining authentic specimens, to be perfectly distinct by the 
very great number, and gradual tapering of the whorls, and the small proportion which the last whorl bears to 
the entire diameter. 

Position and Locality —Common in the Deyonian limestone of S. Petherwin. 


Genus. CYRTOCERAS. See page 312. 
CYRTOCERAS? BDELLALITES (Phiil.) 


Ref.—Phill. Pal. Foss. f. 223. 
Sp. Ch.—Unciform, depressed ; siphon near the outer edges continuous, moniliform. 
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Neither of the specimens which seem to have occurred to Prof. Phillips, nor the one which I have myself 
seen, is in a fit state of preservation to afford even an approximation to the true characters. 

The specimen in the collection is a fragment about six and half inches long, imperfect at each end, one 
inch eight lines in diameter at the large end, and with rather an abruptly unciform arch towards the small end, 
the septa varying from little more to little less than two lines apart. 

Position and Locality —In reddish calcareous Devonian shales of Torquay. 


CYRTOCERAS RETICULATUM (Phill. ) 
Ref —Phill. Pal. Foss. f, 224. 


Sp. Ch.—Involute, section of the whorls nearly circular, but the periphery more arched than the inner edge ; 
sides marked with very strong, obtusely-rounded, undefined wrinkles, rather more than their width apart, two 
interspaces about equalling the diameter of the volution, at six lines in diameter, the wrinkles becoming 
gradually almost obsolete as they pass across the periphery, ending more abruptly at the flanks of the inner 
face, which they do not cross; entire surface marked with longitudinal, thread-like, equal strie, twice their 
thickness apart, six in the space of two lines, reticulated by very fine sharp transverse strize; septa moderate, 
concave; siphon marginal; a fragment of an arched whorl seven lines in antero-posterior diameter, diminishes 
to five lines in antero-postero diameter in a length of one and half inches ; greatest width seven lines. 

Position and Locality—Devonian limestone of Newton Bushel. 


CYRTOCERAS SUBORNATUM (M/°Coy). Pl. 2. A, fig. 14. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VIII. 


Sp. Ch.—Gradually arched, involute; section of the whorls a regular transverse ellipse, the shorter axis 
in the plane of involution ; tapering at the rate of five lines in two inches, from a diameter of one inch five lines ; 
periphery broadly arched, inner face rather more convex; sides elliptically rounded, bearing an obscure spiral 
ridge on each side along the most prominent part, bearing a row of large, obtuse, conical tubercles, nearly twice 
their diameter apart ; on each side of this principal row of tubercles is a secondary obscure row, about half as 
far from the principal ridge as the tubercles of it are from each other; the outer of these rows most distinct, tlie 
inner nearly obsolete ; these three sets of tubercles are connected by very obscure transverse wrinkles which do 
not extend beyond them across either the inner aspect or periphery ; entire surface crossed by very minute, 
imbricating, waving lines of growth, having a very obtusely-angular backward sinus in the middle of the 
periphery, all crossed by very faint longitudinal folds half a line apart, never assuming the prominence of strize 
or ridges; siphon close to the outer margin. Proportional length of section compared to the width ©. 

This beautiful species is most closely allied in form, size, septa, siphon, and striation, to the C. ornatum 
Gold, as figured by d’Archiac and de Verneuil in the Geol. Trans. Vol. VI. t. 28. f. 5, but is rather less rapidly 
curved, and is completely distinguished by the two or three rows of tubercles being very small and entirely 
confined to the sides, leaving the broad periphery completely free of them. 

Position and Locality.— One fragment three inches long from the Devonian limestone of Plymouth. 

Explanation of Figures.—P|, 2. A. fig. 14, natural size, side view, shewing the three rows of tubercles on 
the sides, and the convexity of the septum at smaller end; fig. 14 a, end view of septum, shewing the position of 


siphon at outer margin. 
Genus. ORTHOCERAS. See page 312. 
ORTHOCERAS STRIATUM (S07.) 


Ref. = Orthoceratites striatus Sow. Min. Con. t. 58. Orthoceras species Sow. Geol. Trans. 2nd Series, Vol. V. 
t. 54. f. 21% =O. tenwistriatus Miinst. Beitriige, Heft. 3. t. 20. f. 4. 


Sp. Ch.—FElongate, conic, very slowly tapering (at an angle of about 9°), slightly compressed ; section 
broad-oval, its width ;; of its length; siphuncle large, about half its diameter; eccentric towards one of its 
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broad sides; a specimen one inch nine lines in diameter at the large end, and three inches long, tapers to one 
inch four and half lines ; septa direct, concave, three lines apart at an inch in diameter; four lines apart at two 
inches in diameter; two and half lines apart at seven lines in diameter; surface covered with rough, very fine, 
elevated, thread-like striz, slightly varying in thickness irregularly ; usually subequal and their own thickness 
apart ; occasionally more distant, with one finer line between the larger; about fourteen longitudinal striz in 
the space of one line at an inch in diameter. 

I have little doubt that the S. Petherwin and Marwood shell, referred by Prof. Phillips to the Silurian 
O. Ludense, belongs to this species, on which I have observed the striation on several parts of specimens collected 
by myself from the former locality. 

Position and Locality.—Very abundant in the limestone associated with the slate of S. Petherwin, 
Cornwall. 


Subgenus. CYCLOCERAS. See page 318. 
CYCLOCERAS STRIATULUM? (Sow. Sp.) 


Ref. and Syn. = Orthoceras striatulum Sow. Geol. Trans. 2nd Series, Vol. V. t. 54. f. 20.+0. ibea Sow. 
Phill. Pal. Foss. f. 208 (not of Sow.) = O. calamiteus Miinst. 


Sp. Ch.—Rapidly but irregularly tapering when old at about an angle of 17°, more gradually tapering when 
young at an angle of about 12°, slightly compressed ; surface with very prominent obtusely-angular rings, rather 
more than their thickness apart, slightly waved on the sides, crossed by strong, longitudinal, thread-like striz, 
nearly twice their thickness apart, with a very fine intermediate line between each pair; five of the larger strive 
in two lines at a diameter of one inch nine lines; six in the same space at a diameter of six lines; three rings 
and two interannular spaces in a space of one inch, at one inch 6 lines in diameter ; three rings and two inter- 
annular spaces in six lines at six lines in diameter ; section broad, oval, its width = of the lengths siphon slightly 
eccentric towards one of the broad sides. 

The longitudinal striation, if only the large striz be counted, is in this species of the same size and 
relative distance as in the O. tubicinella, so that this point of distinction given by Sowerby and Prof. Phillips 
does not hold good ; but when specimens of the same size are compared O. tubicinella has closer rings. It is to 
this species that, I think, the O. calamiteus of Mister belongs. 

Position and Locality —Common in the limestone and shale of S. Petherwin. 


CYCLOCERAS TUBICINELLA (Sow. Sp.) 
Ref.=Orthoceras tubicinella Sow. Geol. Trans. 2nd Series, Vol. V. t. 57. f. 29. 


Sp. Ch.—Shell tapering at an angle of about 10°, crossed by very prominent, rounded, slightly oblique 
rings, their own thickness apart, crossed by strong, longitudinal, thread-like striz, nearly twice their thickness 
apart, five in two lines on nearly all parts of the shell; three annular ridges‘and two interannular spaces at 
seven lines in diameter, four ridges and three interannular spaces in three lines, at three lines in diameter ; 
section nearly circular, very slightly compressed ; siphon central. A specimen four and half lines in diameter 
at the large end, and two inches long, is three lines in diameter at the small end. 

From the roughness of the stone I cannot be quite sure whether there are any intermediate longitudinal 
strize between the strong ones which I mention. It is not probable that the subsequently described O. calamente 
(Miinster) is identical with this species, as he figures his species with much more distant rings, and it is there- 
fore, I think, more probably referrible to the O. striatulum. : 

Position and Locality—Common in the Devonian limestone of Plymouth. A 
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Sect. IX.—MOLLUSCA OF UPPER PALASOZOIC ROCKS (Carboniferous and Permian). 


3rd Sub-kingdom. MOLLUSCA. See page 185. 
2nd Class) PALLIOBRANCHIATA. See page 185. 


2nd Ord. Bracnutopopa. See page 186. 
2nd Family. ORBICULIDA. See page 188. 
Genus. DISCINA (Lam.). See page 190. 
DiscinA BULLA (M/°Coy). Pl. 3. D. fig. 82. 
Ref—Ann. Nat. Hist. 2nd Series, Vol. X. 


Dese.—Hemispheroidal, regularly tumid, inflated; base circular; antero-posterior profile nearly semi- 
circular; greatest depth not at the apex, but at about the middle of the length. Surface glossy, smooth, or with 
very faint, obsolete, obtuse, concentric, and longitudinal striz; a small sulcus extends anteriorly a short way 
from the apex, which is obtuse, and nearly vertically over the posterior margin. Length seven and half lines, 
width the same, proportional depth +, distance of apex from posterior margin = 

The remarkably inflated bubble-like form of this species easily separates it from any I know. The beak 
is very little within the margin. The traces of concentric markings are rather broad and very obtuse lines, 
scarcely recognisable in the only specimen which has occurred; the traces of very fine longitudinal strize are 
only to be seen on one devorticated spot with a lens, the general aspect of the specimen being remarkably 
smooth. 

Position and Locality——Reddish sandy bed of carboniferous limestone at Lowick, Northumberland. 

Explanation of Figures.—P1. 3. D. fig. 32, profile, natural size; 32a, do. same specimen seen from above 


Disctina niTIDA (Phill. Sp.) 


Ref. and Syn. = Orbicula nitida Phill. Geol. York. Vol. II. t. 11. fig. 10 to 12+ O. cincta Portk. Geol. 
Rep. t. 32. f. 15. 


Desc.—Broad-ovate, posterior end slightly narrower than the anterior; free valve conoidal ; sides slightly 
compressed; greatest depth at or a little in front of apex, which is obtusely pointed, and marked with a very fine 
sulcus, about a line in length; flat valve with the fissure extending from a little behind the centre two-thirds 
of the distance to the posterior edge; margins of the fissure tumid; both valves very glossy, marked with small, 
' irregular, concentric wrinkles, and intervening very fine strie; traces in parts of very fine longitudinal striz 
[Fasc. 111.] 
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under the lens. Length six and half lines, proportional width 4, depth of free valve =, distance of apex from 
posterior margin *.. 
Position and Locality—Common in the upper part of the carboniferous limestone of Derbyshire; more 


rare in the dark carboniferous limestone of Lowick, Northumberland. 


8rd Family. TEREBRATULID&. 


Arms fleshy, attached throughout their length to an internal shelly framework, bent in a double loop and 
attached to the beak of the entering (small) valve, they are incapable of protrusion beyond the shell, but pro- 
vided with short fleshy fimbrize ; texture of the shell punctured. ‘Two pairs of muscles arise from each valve; 
in the small valve the anterior pair small, oval, arise close to the central septum, and a little behind the middle of 
the length their tendons converge below the stomach, and again dilate and pass into the pedicle; the posterior 
pair arise from a small depression close to the beak on each side of the central rostral tooth. In the large valve 
the two pairs of muscles are so approximate as to form only one pair of moderate oval impressions ; the posterior 
pair go.to be inserted into the pedicle, and the anterior pair are inserted into the prominent beak of the small 
valve, and by their action open the valves. The mouth is behind the base of the arms, opening towards the 
cavity of the large valve; the cesophagus extends towards the small valve, suddenly dilates into a pear-shaped 
stomach, from the sides of which the hepatic follicles branch, forming a large green liver on each side; the 
intestine curves back towards the large valve, and making a slight bend forward, terminates between the lobes 
of the mantle on the right side. 

This family is divided into the following genera: Ist, Terebratula (Llwyd) ; 2nd, Delthyridea* ; 8rd, Tere- 
brirostra; 4th, Fissirostra ; 5th, Seminula (M°Coy). 


Genus. SEMINULA (A/*Coy). 1844. 
Ref. = Epithyris (King) not of Phillips. 

Gen. Char.—Ovate ; a large oval perforation on the beak of the receiving valve, separated from the hinge- 
line by a portion of the valve, but apparently without deltidium ; dental lamellee strongly developed in beak of 
receiving valve, slightly diverging; entering valve with a faint trace of mesial septum, and two cardinal teeth, 
from whence a small loop, with a very short recurved portion, arises ; substance of the shell punctured, usually 
without plaits. 

I originally proposed this genus, and gave a diagram of it in my Synopsis of the Carboniferous Fossils of 
Ireland, for “the Paleozoic Terebratulw, having the beak perforated by a foramen distinct from the hinge-line, 
but without a deltidium,” and naming the Terebratula seminula of Phillips, as the type (which see). Subse- 
quent observations have enabled me to extend the genus much farther than I at first expected, particularly 
when I perceived that the punctured texture of the shell would help to distinguish the species from the 
so-called Atrype (Cliothyris of Phillips) when the beaks were broken. Lately, Professor King has given 
much excellent information on the genus in his volume on the Permian Fossils of England, under the name 
Epithyris of Phillips, and pointed out the valuable and easily ascertained character of the strong dental 
lamellz: in the beak, bordering the foramen. From the observations on the middle of page 54 of Phillips’s 
Paleozoic Fossils, it is obvious, however, that Hpithyris was intended for the oolitie Terebratula, congeneric 
with the 7. mawillata, having distinct deltidium, &c. The dental lamelle leave slits in the beak of the casts, 
one on each side of the foramen, which are very characteristic of the genus, and in some states of exfoliation of 
the shell are likely to be confounded with edges of a deltidium; indeed, the appearance thus produced in 
many specimens is so puzzling, that I prefer leaving the existence or non-existence of a deltidium an open 
question ; the genus being well distinguished meanwhile from the more recent Terebratule by the rostrum being 
tripartite, from the extension of the dental lamellee, &c. This generic type seems confined to the Palzeozoic rocks. 


* This Genus was briefly characterised and figured in my Synopsis of the Carboniferous Fossils of Ireland in 
1844, and is equivalent to the subsequently formed genus Zerebratella of d’Orbigny. 
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SEMINULA ELONGATA (Schlot. Sp.) 


Ref. and Syn. = Terebratulites elongatus + T. complanatus + T. latus Schlot. Akad. Miinch. Vol. VI. t. We 
8, 9,12, 13, 14+ 7. Qualeni (Fisch.) Kutorga, Verhand. der Min. Gesellschaft zu St Petersburg, t. 6. 
= Epithyris elongata King, Perm. Foss. t. 6. f. 30 to 45. 


Desc.—Longitudinally ovato-pentagonal, attenuated posteriorly; greatest width at a line varying from 
a little in front of the middle of the length, to two-fifths of the length from the anterior end; anterior lateral 
margins slightly convex; front sub-truncate, slightly convex ; posterior lateral margins more nearly straight, 
converging to the large, wide, prominent beak of the receiving valve. Receiving valve flattened ; profile gradually 
arched towards the front margin, more abruptly curved towards the apex of the beak, so that the greatest depth 
would be at one-third the length from the beak; rostral portion, and a narrow portion of the sides, slightly 
convex ; the middle depressed by a very wide, shallow, mesial hollow, extending to within two lines of the beak, 
and occupying the entire width of the front, which is raised thereby into a wide rounded wave towards the 
entering valve, deepest in old shells; sides of the beak obtusely subangulated, the apex truncated by the large 
foramen ; the large bounding dental lamell scarcely one-sixth the length of the shell, and diverging at about 
30°; entering valve with the mesial third, prominent, slightly convex, the lateral portions sloping rapidly to the 
sides, which are thus rendered acute : surface with moderately coarse, close punctures under the lens. Average 
length of receiving valve seven lines, proportional length of entering valve 3, width % to &, greatest depth of 
both valves (at one third from the beak) 34. 

Professor King, in the above-cited work, has figured the perfect loop of this species, as well as an 
instructive series of the principal varieties of form. I entirely agree with him in thinking they are all of 
one species. 

Position and Locality—Common in the magnesian limestone of Humbleton. 


16! 
f, 2. 


SEMINULA Ficus (M‘°Coy). Pl. 3. D. fig. 22. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. X. 


Desc.—Longitudinally broad-ovate, gibbous ; greatest width slightly in front of the middle ; lateral margins 
slightly raised into a tri-undate, wide, flattened wave, towards the entering valve in old specimens (lines of 
growth indicating a regular margin up to one inch long) ; no distinct ridge extends from this wave towards the 
beak of the entering valve, but the surface near the front slopes more rapidly away from it towards the lateral 
edges; on the receiving valve obscure indications of the mesial hollow and bounding ridges extend a short 
way towards the beak in specimens an inch and half long ; receiving valve evenly tumid, regularly arched from 
the beak to the front margin; greatest depth about the middle; beak moderate, obtuse, lateral angulation 
nearly obsolete ; perforation large ; surface closely granulo-punctate under the lens; dental lamellee at sides of 
foramen large, diverging at 45°. Length one inch six lines, proportional length of entering valve °°, width ©, 
depth of receiving valve ;, depth of entering valve =. 

The broad-ovate, tumid form distinguishes this easily from the other carboniferous species, as well as the 
absence of any distinct mesial hollow or emargination of the front in either valve. The punctures of the 
surface are considerably smaller than those of the S. virgoides (M*Coy) or S. hastata. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P1. 3. D. fig. 22, natural size, profile; fig. 22a, do. view of entering valve ; fig. 
226, end view shewing the undulation of the front margin ; fig. 22c, do. punctured surface, magnified, 


SEMINULA HASTATA (Sow. Sp.) 


Ref. and Syn. = Terebratula hastata Sow. Min. Con. t. 446. f. 2, 3. 


Desc.—Longitudinally ovate, depressed when young, obscurely pentagonal after an inch long, from the 
gradual straightening of the lateral anterior margins, and the front becoming gradually truncated, or concave in 
3 G2 
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the adult; greatest width a little in front of the middle ; receiving valve moderately gibbous, profile almost 
regularly arched, greatest depth at rather more than one-third from the beak; beak large, obtusely angulated on 
the sides from a longitudinal concave impression on each side near the edge; sides moderately convex, sloping 
rapidly to the margins ; mesial portion flattened, becoming gradually concave towards the front margin, in old 
specimens (after one inch three lines long) ; foramen large, approaching close to the beak of entering valve. 
Entering valve similar in shape to the receiving one, but tapering more rapidly towards the beak, evenly and 
moderately convex ; profile regularly arched, depth greatest in the middle, in small ovate specimens (half an 
inch long), after which the lateral portions slope rapidly to the margins, and the mesial somewhat elevated third 
flattened when the front edge is straight, or forming a wide mesial hollow, resembling in size and shape that of 
the receiving valve, when the front margin is concave; from the equal mesial hollow in both valves the front 
margin is not elevated, but remains in the plane of the lateral edges; surface marked with close, quincuncially- 
arranged granular perforations under the lens, sometimes shewing, when partially decorticated, a few thread-like 
longitudinal strize near the front of the lateral margins. Length of adult one inch seven lines, proportional 
length of entering valve +, width 7, width of front =, depth of receiving valve ,j;, depth of entering valve =. 
Younger ovate specimens one inch three lines long have the proportional width 7, depth of both valves = ; 
front undefined. 

This species is remarkable for the nearly equal flattening or concavity of the mesial portion in both valves, 
so that the front edge is not in the least raised. It is quite possible that this may be Axomites attenuatus of 
Martin, as suggested by M. de Verneuil; but as there is no figure given, and the description is not at all 
sufficient for recognising the species with certainty, it is but just to Mr Sowerby to use his name, as well as 
being the more certain course, and in accordance with common usage. It is wider and larger than the 
iS. sacculus Mart. Sp., more depressed, and with much more acute margins, besides wanting the mesial hollow 
until after an inch from the beak, at considerably less size than which the greatly thickened margins shew the 
S. sacculus to be adult; the young of S. hastata being ovate, depressed, and with a thin rounded front, bears no 
resemblance to the S. sacculus, from wanting the notch in the front, and narrow mesial sulci. The internal ap- 
pendages which I formerly figured (in my Synopsis of the Irish Carboniferous Fossils) were not complete, but 
should have had the recurved portion completing a loop, as in the generic character, as first mentioned to me 
by Mr Morris, from the observation, I believe, of Mr Davidson. 

Position and Locality —Common in the carboniferous limestone of the Isle of Man, 


SEMINULA JUVENIS (Sow. Sp.) 


Syn. and Ref. = Atrypa juvenis Sow. Geol. Trans. 2nd Series, Vol. V. t. 56. f. 8. ? Zerebratula id. Phill. 
Pal. Foss. t. 35. f. 165. 


Desc.—Longitudinally obovate, the greatest width nearer to the beak than to the front margin ; posterior end 
broadly rounded, the long, anterior, lateral margins converging, so that in most specimens the narrow end of the 
ovate outline is towards the front; receiving valve depressed, gently and very evenly convex along the middle, 
without trace of mesial flattening or furrow ; profile regularly arched from the front margin to within one-third 
the length from the beak, from which to the apex the curve is much more rapid; beak broad, much incurved, 
small, very slightly projecting, truncated by the moderately large foramen, which reaches very close to the 
margin; sides from the beak along the anterior lateral margins as far as half the length of the shell, with a 
narrow flattened space, defined from the broad slightly compressed beak, by an obtusely rounded nearly rect- 
angular ridge; lateral margins with a broad, nearly uniform curve from the beak to the front margin, the 
convexity towards the receiving valve; front margin narrow, straight, or with a very faint wave towards the 
receiving valve; dental lamellz nearly parallel, short, widely separated; trace of mesial septum in receiving 
valve at about half the length of the shell; entering valve flattened; profile nearly straight in the mesial 
portion, slightly sloping from the beak to the front margin; lateral portions sloping rapidly to the anterior 
lateral margins, but sloping very slightly on the posterior half till close to the edge, where they are obtusely 
deflected to meet the similar flattening of the sides of the other valve; surface smooth to the naked eye, or 
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with a few fine concentric strize and interruptions of growth under the lens, closely reticulated with fine 
punctures, smaller than those of S. hastata. Length of very large adult specimen one inch six lines, propor- 
tional length of entering valve =, width =, depth of entering valve =, depth of receiving valve 2, breadth of 
front =, proportional width of specimen ten lines long %,, depth of both valves 4, (probably a little crushed); 
proportional width of specimen eight lines long 4, depth of both valves ~. 

It will be seen from the above proportional measurements, that according as the specimens decrease in size 
they gradually assume exactly the proportional width of Sowerby’s figure, and as they increase in size the 
proportional length increases ; the figures of Phillips are wider than Sowerby’s figure, or any specimen I haye 
seen. . This species is distinguished from the others by the broad portion of the ovate outline being towards 
the beak instead of towards the front, owing to the great width of the rostral portion and the rather small 
depressed beak; the unusually long, anterior, lateral margins are nearly straight, and converge gradually to the 
narrow front ; they being longer than the posterior lateral margins gives a curious peculiarity to the outline of 
the species; and as well as the perfect absence of mesial hollow on the receiving valve, and the strongly 
marked, elongate, flattened space or angulation at the posterior lateral margins, and general depression, distin- 
guish it from its allies. 

Position and Locality.—Not very uncommon in the carboniferous limestone of Derbyshire; the very small, 
but otherwise identical specimen figured by Mr Sowerby is quoted from the Devonian limestone of Plymouth. 


SEMINULA sAccuLus (Mart. Sp.) 


Ref. and Syn. = Anomites sacculus Martin, Pet. Derb. t. 46. f. 1, 2 = Terebratula id. Sow. Min. Con. t. 446. 
f. 1. left-hand figure ; Phill. Geol. York. Vol. II. t. 12. f. 2. 


Desc.—Longitudinally ovato-pentagonal, small, very gibbous, margins very obtuse ; greatest width at about 
one-third the length from the front margin; front rather abruptly narrowed, with a deep rounded notch, from 
which a moderately wide, concave, mesial sulcus, equally deep in both valves, extends to within about four lines 
of the beak of the entering valve, about the same length from the front margin, but not so near the beak in the 
receiving valve; front margin not raised, but perfectly in the plane of the lateral margins; receiving valve 
obscurely pentagonal or subtrigonal; beak very large, prominent, much incurved, with an obscure angulation 
on the sides; foramen rather narrow, oval; profile regularly arched; greatest depth about the middle of the 
length; middle portion gibbous, gently convex except towards the front, where it is indented by the mesial 
hollow; sides tumid, rapidly falling to the very obtuse margins; entering valve rotundato-pentagonal, very 
gibbous ; profile slightly and regularly arched ; sides tumid, sloping very rapidly from the mesial third, which is 
flattened towards the beak, impressed by the mesial furrow towards the margin; surface with occasional con- 
centric, rather coarse lines of growth, minutely reticulo-punctate under the lens. Length of very old, large 
specimen, with much thickened margins, eleven lines; proportional length of entering valve 4, width 4, depth 
of receiving valve ;;, depth of entering valve =, width of front #4; length of average-sized younger specimen 
seven lines, width +, depth of both valves *, width of front &. 

This species is easily distinguished from the S. hastata by its small adult size, which is proved by the great 
thickening of the margins, at or under one inch in length, the deeper notch in the front, and it and the mesial 
sulcus existing at a much smaller distance from the beak than in that species; and above all, the species are 
distinguished by the great difference of angle at which the valves meet at the margin, the front and lateral 
margins of S. hastata being sharp and wedge-like, but those of S. sacculus being extremely blunt and obtuse. 
Several writers mention their inability to distinguish this species from some of the varieties of S. elongata or 
S. sufflata of the Permian rocks; but specimens perfectly identical in form and size may be readily distinguished 
by a small but distinctly marked upward wave in the front margin towards the entering valve in the Permian 
fossil, while the margin of the carboniferous species is nearly or quite horizontal. In the S. sufffata also the 
mesial septum is much longer and more strongly marked in the receiving valve, extending to within one-third of 
the length of the front margin. The punctured instead of fibrous surface, under a good lens of three-fourths of 
an inch focus, distinguishes specimens from the Hemithyris didyma. 
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Position and Locality—Common in the carboniferous limestone of Derbyshire ; carboniferous limestone of 
Malham Moor. 


SEMINULA SEMINULA (Phill. Sp.) 


Ref. and Syn.=Terebratula seminula Phill. Geol. York. Vol. II. t. 12. f. 21, 22, 283. = Spirifer nucleolus 
Kutorga, Verhandlungen der Russ. Kaiserl. Min. Gesellschaft for 1842, t. 5. f. 7.=Seminula pisum M°Coy, 
Syn. Carb. Foss. Irel. = Terebratula vesicularis de Koninck, Anim. Foss. Bel. Suppl. t. 16. f. 10. 


Dese.—Ovato-pentagonal, very gibbous; front narrow, about as wide as the nearly straight anterior lateral 
margins ; posterior lateral margins considerably longer and more convex than the anterior ; receiving valve very 
gibbous, greatest depth in the middle of the length, from whence the profile slopes almost equally to the beak 
and front margin ; after three lines long two equal obtusely rounded ridges extend to the front margin, sepa- 
rated by a deep rounded sulcus, equalling them in size ; outer side of each ridge defined by a slight concavity, so 
that the front has a distinctly-marked W-shaped sinus; the convexity of two of the waves towards the receiving 
valve, the convexity of three of the waves, directed towards the entering valve (the middle one of which is only 
as large as the intervening ones) ; the middle portion tumid, sloping rapidly to the margins; beak moderately 
large, obtusely angulated on the sides, with the apex truncated by a moderate, circular, foramen. Entering 
valve, with the middle portion, evenly gibbous, and a narrow space round the margin, abruptly sloping to the 
edges; after two lines from the beak three equal, obtusely-rounded ridges, rather smaller than those of the 
opposite valve, become developed towards the front margin, separated by two equal concave furrows, the outer 
pair defined on their outer side by a shallow depression; surface nearly smooth, or with a few lines of growth 
at the margin; punctation under the lens extremely small. Length of large specimen five lines, proportional 
length of entering valve ;%, greatest width (a little in front of the middle) 5;, depth of receiving valve ;;,, depth 
of entering valve =. 

This species is so like the Camarophoria globulina of the Permian rocks, that some writers (calling the 
present species by Kutorga’s name) seem unable to distinguish them; the Permian fossil is, however, more 
rounded, has the two ridges on the entering instead of the receiving valve, and even when the beak cannot be 
examined, even fragments of the two might be discriminated by the tissue of the shell (under a strong lens) of 
the Permian species being densely fibrous, and that of the present one being closely punctured. I have ascer- 
tained the presence of the loop, which is little more than one-third the length of the shell. This is the original 
type of my genus Seminula ; and, although it might be desirable to change the specific name, I am yet unwilling 
to do so, or in any way to interfere with the golden rule of the priority of specific nomenclature, although I 
formerly proposed for it the specific name piswm in the above-quoted work (the difference between the descrip- 
tions of the plaits being due to those I formerly examined having been immature). This species is allied to the 
S. rhomboidalis (Phill. Sp.), but is distinguished by its obtuse gibbous form ; it is also allied to the S. sacculus 
(Mart. Sp.), but is distinguished by its doubly indented and ridged front, &c. Mr Sowerby’s middle figure of 
Terebratula sacculus in the Mineral Conchology seems to belong to this species. 

Position and Locality —Not very uncommon in the carboniferous limestone of Derbyshire. 


SEMINULA SUFFLATA (Schlot. Sp.) 


Ref. and Syn. = Terebratulites sufflatus Schlot. Akad. Miinch. Vol. VI. t. 7. f. 10, 11. = Apithyris id. 
King, Perm. Foss. t. 7. f. 1 to 9. 


Desc.—Longitudinally ovate, or very obscurely sub-pentagonal, moderately gibbous ; margins rather tumid, 
obtuse ; front narrowed; lateral margins nearly straight, with a slight, gradual arch towards the receiving valve ; 
middle of front margin abruptly raised into a small rounded lobe towards the entering valve, slightly indenting 
the margin ; receiving valve moderately convex, greatest depth at one-third from the beak; beak large, tumid, 
prominent, moderately incurved; sides rounded; foramen large, truncating the apex; a narrow mesial furrow 
extends nearly from the beak to the rounded wave in the front margin; in the casts the mesial septum is 
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strongly marked, and extending nearly from the beak to within one-third of the length of the front margin ; 
dental lamellz strong; entering valve evenly convex in the middle, gradually arching to the margins, usually 
without trace of mesial ridge or hollow ; but in old specimens of six lines long a very shallow obsolete indentation 
may be noticed at the edge; surface smooth, closely punctured under the lens, or with a few interrupting lines 
of growth near the edge of large specimens. Average length six lines, proportional length of entering valve =, 
width =, depth of entering valve ;, depth of receiving valve =. 

The greater gibbosity, more obtuse margins, small, definite lobe in the front margin, and the corresponding 
long, narrow mesial sulcus of the receiving valve, easily distinguish this species from the most, nearly allied 
varieties of the S. elongata ; the sides of the beak are also more obtusely rounded or less angulated. The distinct 
upward arching of the middle of the front margin, as well as the absence of mesial furrow on the entering valve, 
distinguish it from the S. saceulus of the carboniferous rocks, to which the receiving valve approximates very 
closely. I have found the adult specimens of this species distinguished in Count Munster’s collection from 
Gliicksbrunn, under the manuscript name 7’. swbsinuosa. 

The want of spirals, and the punctured, instead of the fibrous tissue, separate this species easily from 
certain narrow varieties of the carboniferous Athyris sublobata (Port. Sp.) or A. ambigua (Sow.), to which, 
in outward form, it strongly approximates. 

Position and Locality — Common in the Permian limestone of Humbleton Hill. 


SEMINULA VIRGOIDES (A/*Coy). PI. 3. D. fig. 23. 


Ref. and Syn.=Atrypa virgoides M°Coy, Synop. Carb. Foss. Irel. t. 22. f. 21. ?= Terebratula fusiformis 
M. V. K. Geol. Russ. t. 9. f. 8. ?= 7. hastiformis de Kon. Anim. Foss. Bel. Suppl. t. 56. f. 8. 


Dese.—Longitudinally oblong, or very obscurely ovato-pentagonal, gibbous ; front narrowed to nearly half 
the greatest width; anterior lateral margins considerably longer than the front, greatest width a little in front of 
the middle in most specimens. Receiving valve moderately gibbous, most so at one-third from the beak, from 
whence the profile arches gradually to the front margin, and more rapidly to the beak, which is large, prominent, 
and moderately incurved, having a very obtuse angulation on each side, and at its apex a large oval foramen ; 
moderately convex in all the middle portion, sloping with a less convexity to the margins, which are moderately 
obtuse, and with a broad, regular curve towards the receiving valve from the beak to the front; after about four 
to nine lines from the beak, a shallow, wide, mesial concavity is gradually developed in most specimens, extending 
to the margin, which it raises with a gradual undefined curve of its whole width towards the entering valve 
(those specimens in which the mesial hollow is not developed have the front margin straight); entering valve 
very tumid along the middle, arching gradually from the beak to the front margin, which is not affected by the 
wave in the margin, shewing no trace of mesial ridge or sinus; greatest depth about the middle, sloping rapidly 
with slight convexity to the side margins, (when decorticated exhibiting commonly three or five very strong, 
angular, longitudinal ridges, radiating from the beak) ; surface nearly smooth, or marked with coarse imbricating 
irregular concentric lines of growth, strongly reticulo-punctate under the lens. Length of very large specimen 
one inch six lines, proportional length of entering valve **, width 4%, depth of entering valve =, greatest depth 
of receiving valve 2; length of small specimen eight lines, proportional length of entering valve 5, width 7, 
depth of both valves =. 

Some small specimens, with the largely-marked mesial hollow, approximate so nearly to the Permian 
S. sufflata, that Professor King, in his book on the magnesian limestone fossils (for I suppose this is the species 
he alludes to at page 150, as the mountain limestone-shell from Bolland), seems to consider them identical ; it is, 
however, distinct by its less tumid sides, by wanting the narrow, defined mesial sulcus of the receiving valve, and 
the corresponding distinctly marked upward indentation of the front margin; the punctation of the surface is also 
much coarser in the present species than in the magnesian limestone one. It is, perhaps, most closely allied to 
some specimens of the magnesian limestone, S. elongata ; but the mesial hollow of the receiving valve, instead of 
being as wide as the entire front, rendering the greater part of the anterior portion of the valve concave, 
is either entirely absent, or comparatively narrow, confined to the middle portion of the shell defined by the 
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tumid lateral portions, and not extending so near the beak: the margins of the Permian species are charac- 
teristically acute, from the much less angle at which the valves meet at the margin; in that species also the 
beak is much more incurved, and more strongly angulated on the sides. The want of the flattened mesial 
hollow on the anterior part of the entering valve easily separates the species from the S. hastata. The figure7of 
T. elongata, given by Romer in his Versteinerungen des Hatzgebirge, t. 5, f. 20, seems rather to represent this 
species. 7. virgo, is distinguished by its radiating striz and unangulated beak. 

Position and Locality—Common in the dark carboniferous limestone, Isle of Man; rare in the dark lower 
limestone of Lowick, Northumberland ; and in the similar limestone of Kendal, Westmoreland. 

Explanation of Figures —PI|. 3. D. fig. 23, from the limestone of the Isle of Man, end view, natural 
size, (most specimens shew a greater upward curve in the front margin); fig. 23a, do. same specimen side view; 
fig. 234, do. receiving valve; fig. 23c, do. shewing traces of the internal ridges of the interior of the valve, 
with a portion of shell near the front edge; fig. 23d, do. surface magnified to shew the reticular marking 
between the punctures. 


5th Family. SPIRIFERID. See page 191. 
Genus. SPIRIFERA. See page 191. 


SPIRIFERA ALATA (Schlot. Sp.) 


Ref. and Syn. = Terebratulites alatus Schlot. Leonhard’s Taschenb. Vol. VII. t. 2. f. 9. + Spirifer undulatus 
Sow. Min. Con. t. 562. f. 1. =(Trigonotreta alata + T. undulata King, Perm. Foss. t. 9. f. 1 to 17.) 


Desc.—Transversely fusiform or rhomboidal ; hinge-line exceeding the width of the shell; cardinal angles 
acute, but the sides of the shell varying greatly in attenuation; cardinal area wide, with nearly parallel sides ; 
receiving valve gibbous; beak large, prominent, much incurved, greatest depth at one-third from the apex ; 
triangular foramen nearly closed, except at the base in the adult, by a strongly imbricated, convex, pseudo- 
deltidium, sometimes visible externally ; mesial hollow wide, strongly defined, concave, smooth, or with obsolete 
traces of one or three longitudinal ribs; each side with twelve or fourteen (only six in some small examples) 
strong, rounded, cord-like ribs, which have commonly been produced from little more than half their number 
near the beak, each primary one of which bifureated once at a very variable distance between the beak and 
margin ; entire surface crossed by subregular, imbricating, concentric, scale-like laminze of growth (averaging 
seven in two lines), which seem undulated by passing over the ridges ; crossed under the lens by rather coarse 
longitudinal fibres of shell-tissue. Entering valve varying greatly in convexity; beak prominent, incurved, with 
a rather large cardinal area nearly in the plane of the lateral margins; mesial elevation obtusely angular or 
rounded ; ribbing of the sides and transverse lamination as in the other valve. Average width two inches, 


proportional length of receiving valve varying from “, to %, length of entering valve % to 4, depth of receiving 


valve =, depth of entering valve }* to 4, width of cardinal area of receiving valve 4, of entering valve 5. 
Professor King is of opinion that this should be considered a punctated shell ; but with a power of half an 
inch focus the tissue seems very distinctly and densely fibrous, and I do not think the excessively minute 
roughening produced by the ends of the fibresshould be confounded with a true punctured tissue. He also thinks 
that the rather more longitudinal rhomboidal forms figured by Sowerby, and those with still shorter hinge-lines 
should be considered a distinct species under Sowerby’s name, S. undulatus, from the very wide, attenuated 
fusiform varieties, to which he would restrict Schlotheim’s name, alatus, the former of which he thinks is not 
found in Germany, and to be distinguished from Schlotheim’s form by a less transverse elongation, and greater 
tumidity at the beaks. It is curious, however, that all the continental specimens in the Miinsterian collection 
at Cambridge, under Schlotheim’s name, alatus, are of the variety which Professor King would call S. wndu- 
latus of Sowerby ; and, on the other hand, all the original specimens of the English fossil, collected by Professor 
Sedgwick, and numbered by Sowerby, belong to the proposed distinct species, S. alatus. The proposed 
distinction of the tumidity of the beaks will not hold either, as the two greatest extremes which I have observed 
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in the depth occurred in the very transverse forms. Some of the specimens from Gera shew as many as three 
obsoletely marked ribs in the mesial sinus, more usually however there is only one or none. 
Var. a. Length about two-thirds the width; anterior lateral margins strongly convex. 
Var. 8. Nearly three times wider than long; lateral margins nearly straight or slightly concave 
(gradually passing into a). 
Position and Locality—Common in the Magnesian limestone of Humbleton. 


SPIRIFERA CRISTATA (Schlot. Sp.) 


Ref. and Syn.= Terebratulites cristatus Schl. Akad. Miinchen, Vol. VI. t. 1. f. 3 = Trigonotreta id. King, 
Perm. Foss. t. 8. f. 9 to 14. 


Desc.—Entering valve nearly semicircular, moderately gibbous: hinge-line seareely as long as the shell is 
wide; cardinal angles obtuse; receiving valve very gibbous; beak large, only moderately incurved ; profile 
regularly arched, so that the greatest depth is at about the middle of the length ; cardinal area very large, 
slightly curved, triangular, height one-third of the width; triangular opening about one-third higher than wide, 
closed nearly to the base by a prominent convex pseudo-deltidium ; cardinal area of entering valve very small ; 
surface of both valves very deeply undulated by about eight very large, angular, simple, deeply separated ridges, 
the middle pair on the receiving valve, and middle one of the entering valve distinctly larger than the others ; 
surface crossed at very irregular distances by strong imbricating laminze of growth, which seem undulated by 
crossing over the ridges; under a lens of three quarters of an inch focus, surface with very coarse, rather 
distant, granular punctures ; casts shew a mesial septum in each valve, a little longer than the diverging dental 
lamellze. Width six lines, proportional length of receiving valve =, of entering valve 5%, depth of receiving 
valve +, depth of entering valve =. 

I have seen the spires of this species, which are of moderate size; the very coarse granular punctures 
occasionally seen, more than half their diameter apart. Professor King mentions that the only difference he 
could perceive between this species and the S. octoplicata is the greater width of the latter; but I observe that 
specimens of the latter have a proportionally much lower cardinal area, longer hinge-line, are of nearly double 
the average size, and have five or six lateral plaits on each side of the mesial sinus, which are comparatively so 
small that at the margin three of them would be required to equal the mesial ridge in width, while in the present 
species the mesial_ridge is little wider than the adjoining lateral ones. ‘The carboniferous Spirifera inseulpta 
(Phill.) seems also to him to be undistinguishable from the Permian S. cristata ; but besides the greater height 
of the cardinal area, I have never seen more than one or two lateral ribs on each side of the median one, and 
the punctation seems slightly closer. Many decomposing specimens present the strange appearance noticed by 
Professor King of the substance of the shell falling away from the surface of the cast, leaving the latter covered 
with vertical, short, cylindrical spines, which are casts of the punctures which passed through the substance of 
the valves. 

Position and Locality.—Not uncommon in the Permian limestone of Humbleton. 


SPIRIFERA DUPLICICOSTA (Phill.) 


Ref. and Syn. =1d. id. Phill. Geol. York. Vol. II. t. 10. f. 1; +S. (Brachythyris) planicostata M°Coy, Synop. 
Carb. Foss. Irel. t. 21. f. 5; $+ (var. a) S. crassa de Kon. Anim. Foss. Bel. t. 15 bis. f. 5; +S. fasciger 
Keyser. Wissenschaft. Beobach. Petschora Land. t. 8. f. 3, 


Desc.—Transversely oval when old, or obscurely rhomboidal when young; hinge-line rather less than the 
width of the shell, forming obtusely-rounded cardinal angles ; lateral margins nearly horizontal ; front raised into 
a deep sinus, triangular when young, becoming semielliptical or oblong when old. Entering valve gently convex 
when young, and for about half an inch from the beak in old specimens, after which the gently convex sides 
become gradually flattened towards the cardinal angles, and arched downwards on each side of the mesial lobe, 
which is thus left very prominent, and rounded, corresponding with the elevation of the mesial sinus at an angle 
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of about 100° with the lateral margins; mesial lobe defined in most specimens near the beak by two sulci rather 
stronger than the rest. Receiving valve very gibbous, almost equally arched from the beak to the middle of the 
front margin, so that its depth is greatest in the middle; beak narrow, prominent, much incurved over the 
hinge-line; cardinal area rather wide, triangular, beaks approximate ; dental lamellie diverging at a very small 
angle (10°); surface of both valves covered with very numerous, subequal, very much branched ridges, which, 
when the surface is well preserved, seem smooth, flat, and separated by extremely narrow slightly marked sulci, 
those of the sides and mesial fold exactly similar and equal, ten or twelve in the space of six lines on all parts 
of the shell (eight or nine in the same space in the var. crassa); but when partially decorticated, the sulci 
become very much deeper and larger, and from the primary sulci being much more deeply grooved than all the 
subsequent subdivisions of the primary ridge the radiation in this state seems very strongly fasciculated ; at 
nine lines from the beak there may commonly be counted nine strize on the mesial fold, which unite into three 
at six lines from the beak, and subsequently into one; about nineteen ridges on each side, every two or hree of 
which are separated by much stronger sulci, and blend into seven or eight primary ridges near the beak; some 
of the extreme lateral ones being simple from this length to the adult size; the ridges increase in number by 
frequent branchings, but do not change in size. Proportions of young specimen one inch wide, proportional 
length of receiving valve 5, of entering valve ;%, height of area ;;;, width of hinge-line 5%, depth of entering 
valve %, depth of receiving valve ;;;, depth of sinus in front margin =. Adult specimen, width three inches, 
proportional length of receiving valve ;%, of entering valve 7, height of area ;;,, width of hinge-line ;;, depth of 
entering valve *, of receiving valve ,;;, depth of front sinus ;j. 

Although the large specimens with nearly smooth, well-preserved surface, and very close flat ribs, so 
common in the dark limestone of Killymeal, Dungannon, which I figured formerly under the name of S. plani- 
costata as above, seemed to have no affinity with the smaller specimens from other localities, which agree 
perfectly with Phillips’s original S. duplicicosta, with coarse sulci separating the strongly branched and fasciculated 
ridges, yet I now suspect the difference of striation is due to the amount of preservation of the shell, and the 
difference in form to age; and (although I may be wrong) I would now venture to unite them, from the study of 
abundance of variously preserved specimens of all ages in the collection from Derbyshire. M. d’Orbigny has 
suggested the union of the S. planicostata and the S. crassa of De Koninck, and a specimen from Derbyshire, 
perfectly according with the latter species, is so perfectly identical with the present fossil in all points save the 
flatness of the mesial ridge, and a somewhat greater width and depression (proportional length 4, depth of 
both valves ;,), that I have no doubt it should only be classed as a variety of S. duplicicosta also. 

Position and Locality—Very common in the great scar carboniferous limestone of Derbyshire; not very 
uncommon in the black lower carboniferous limestone of Isle of Man; rare in the dark lower carboniferous 
limestone of Kendal; not rare in the limestone of Lowick, Northumberland. 


SPIRIFERA FASCICULATA (J/'Coy). PI. 3. D. fig. 25. 
Ref—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. X. 


Desc.—Longitudinally very broad-ovate ; length and width nearly equal, depressed ; hinge-line only half 
the width of the shell; cardinal area rather more than one-third higher than wide; lateral margins horizontal, 
front margin abruptly raised into a defined, obtusely angular sinus; entering valve depressed slightly, and 
gently convex on the sides ; mesial fold very strongly defined by a sulcus and depression of the surface on each 
side; convex, very obtusely angular, but not very prominent, having three ridges near the beak, which dicho- 
tomise into six as they approach the margin; each side has about seven to nine flat, smooth ridges near the 
beak, most of which branch into two or three as they approach the edge; the intervening sulci very narrow ; 
receiving valve more convex, moderately gibbous along the middle, sloping rapidly towards the side margins ; 
mesial hollow strongly defined, very deep, narrow, flattened near the beak, widening, and receiving about two 
plaits on each side of the middle one as it reaches the front sinus. Width of average-sized specimen nine 
lines, proportional length of receiving valve 4, of entering valve , width of cardinal area °, width of sinus in 
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front margin “2, depth of ditto 4, depth of entering valve ;;,, of receiving valve ;,,; width of very large Irish 
specimen one inch five lines, proportional length of receiving valve 7, depth of both valves 5. 

Distinguished from the B. duplicicosta (Phill.) by the more longitudinally oval, depressed form, very short 
hinge-line, and cardinal area. 

Position and Locality —Not very uncommon in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—PI. 8 D. fig. 25, profile natural size; fig. 25a, ditto same specimen, entering 
valve (the cardinal area seeming slightly too wide); fig. 25, ditto ditto receiving valve; fig. 25c, ditto ditto 


end view shewing the sinus in the front margin. 


SPIRIFERA GRANDICosTATA (M°Coy). Pl. 3. D. fig. 29. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. X. 


Desc.—Transversely subrhomboidal, sides abruptly attenuated and flattened, twice as wide as long, 
moderately convex ; hinge-line acute-angled, cardinal area broad, with parallel sides; profile of receiving valve 
abruptly arched to the incurved beak in the posterior third of its length, much more gently arched in the 
anterior two-thirds, so that the anterior lobe projects much from the front margin; mesial hollow deep, corre- 
sponding ridge moderately prominent ; radiating ridges very large, thick, angular, three strongly marked on the 
mesial hollow, of which the middle is much the broadest, and most depressed on the shell; the two lateral are 
imperfectly and obscurely triplicated towards the margin ; corresponding sulci on mesial ridge faintly marked ; 
on each side are about five great angular radiating ridges, some of which shew a faint tendency to imperfect 
division towards the margin; the narrow flattened sides, or cardinal angles, when preserved, shew five or six 
very much smaller obscure radiating ridges. Width about two inches six lines, proportional length of receiving 
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valye ;*, of entering valve 4, width of cardinal area ;;, depth of sinus in front margin ;5, depth of both 
valyes =. 

This is allied to the S. trigonalis of Martin, but differs from it by its abruptly narrowed and attenuated 
sides, and by its few very large angular ridges occupying the body of the shell, and the abrupt diminution in 
size of the five or six outer ridges on each side. A very young specimen, nine lines wide, has the three 
ridges in the mesial hollow distinctly marked, but nearly as large as the lateral ones, of which there are three or 
four great ones on each side, but scarcely a trace of any additional ones on the flattened cardinal angles, which 
are strongly striated parallel to the margins. 

Position and Locality——Rare in the carboniferous limestone of Derbyshire, (but common in the Irish 
limestone at Ardagh, from whence there are also good specimens in the collection.) 

Explanation of Figures —P\. 3. D. fig. 29, atural size receiving valve, the four or five ridges on each 
sideof the middle are not quite large enough to shew the abrupt change from them to the very small lateral 
ones; fig. 29a, ditto front view; fig. 29, ditto entering valve, the four or five ridges, next the middle, on 
each side not quite large enough. 


SPIRIFERA INScULPTA (Phill.) 


Ref. and Syn. =1d. id. Phill. Geol. York. t. 9. f. 2 and 3.=S. Koninckianus D’Orb. Prod. Pal. p. 149. 
S. crispus de Kon. (not of Lin.) Anim. Foss. Belg. t. 15. f. 8a, 5, ¢ (not d, ¢). 


Desc.—Entering valve nearly semicircular ; front and side margins regularly arched, very deeply plicated 
with large salient and re-entering angles, formed by the extremely large, angular, radiating ridges, and the equal 
deep, angular, intervening spaces ; one or two lateral ridges on each side of the mesial ridge in the entering valve, 
the mesial ridge being only slightly larger than the adjoining ones ; receiving valve semi-conical; cardinal area 
half as high as wide, triangular, only slightly curved; beak large, elevated, slightly incurved ; from its apex the 
surface slopes gradually to the margin; two very strong angular ridges bound the very deep angular mesial 
sulcus, usually one, or rarely two lateral ridges on each side; surface crossed with coarse, suberect, subregular, 
scaly laminze of growth, marked with coarse, rather distant punctures (under a lens of three quarters of an inch 
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focus.) Width of small specimen six lines, proportional length of receiving valve ;;, length of entering valve 5, 


1009 
height of area *, depth of both valves ;y,. 
The higher cardinal area, and somewhat larger and more deeply- divided ribs, and, I think, less distinctly 
punctured surface, are the only points I see to separate this species from the Permian S. cristata. 
Position and Locality.—Rare in the carboniferous limestone of Derbyshire. 


SPIRIFERA MINIMA (So27.) ? 
Ref.—Sow. Min. Con, t. 377. f. 1. 


Dese-—Rhombic ; hinge-line shorter than the width of the shell ; cardinal angles obtusely rounded ; anterior 
lateral margins slightly convex, converging towards the narrow front, which is sinuate, by the abrupt elevation 
at rather more than right angles of the front margin, into an acute sinus, about two-thirds as high as wide. 
Entering valve gently convex on the sides, arching towards the lateral margins ; profile faintly sigmoid, from the 
elevation of the narrow, rounded, or obtusely-angular mesial ridge, which is smooth ; eight or nine small, obtusely 
angular ridges on each side, extending simply nearly to the beak; beak narrow, prominent. Receiving valve 
moderately gibbous ; beak large, very much incurved, channelled from the apex to the sinus in the front margin, 
by the deep, angular, defined, smooth, mesial hollow; cardinal area rather high, triangular; surface very 
coarsely granulo-punctate under the lens. Width five and half lines, proportional length of receiving valve 7, 
length of entering valve %, width of hinge-line about ;5,, height of cardinal area ;;,, width of sinus in front 
margin #4, height thereof +, depth of entering valve =;, depth of receiving valve 2. 

This shell seems to agree with the Spirifer minimus from the same locality, figured by Sowerby ; but from 
its unridged mesial hollow seems quite distinct from the Anomites acutus of Martin, which most writers unite 
therewith. 


Position and Locality.—Rare in the lower carboniferous limestone of Derbyshire. 


SPIRIFERA OCTOPLICATA (S02.) 
Ref.—Sow. Min. Con. t. 562. f. 2 to 4. 


Dese-—Subrhomboidal, gibbous ; hinge-line slightly exceeding the width of the shell; cardinal angles 
acute ; entering valve semicircular, twice as wide as long, with regularly arched margins, moderately convex ; 
greatest depth about the middle; front margin abruptly raised into a very large rounded sinus ; mesial ridge 
very large, prominent, obtusely angulated or rounded, five narrow, simple, cord-like ribs on each side, so much 
smaller than the mid-rib that three of them, with the two intervening spaces at the margin, only equal the width 
of the mesial ridge; receiving valve gibbous, rhomboidal, from the nearly equal production of the middle of the 
front and of the beak; beak large, elevated ; mesial hollow wide, strongly defined by the lateral ribs, concave, 
produced into a rounded lobe in front to fill the sinus in the entering valve, usually with traces of two faint ribs 
towards the margin of large specimens ; cardinal area wide, triangular, its height rather less than one-fourth its 
width; entire surface sculptured with coarse, suberect, subequal, scale-like laminze of growth, and coarsely 
granulo-punctate under the lens. Width ten lines, proportional length of receiving valve 3, of entering valve = 
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height of cardinal area 4, greatest depth of entering valve ;;,, depth of receiving valve =. 
The great proportional size of the mesial fold, compared with the lateral ridges, easily separates this from 
the Spirifera cristata of the Permian rocks, as well as the points enumerated under that specific head. 


Position and Locality —Carboniferous limestone of Flintshire. 


SPIRIFERA ORNITHORHYNCHA (M‘Coy). PI. 3. D. fig. 27. 
Ref—Id. id. M*Coy, Synop. Carb. Foss, Irel. t. 21. fig. 2. 


Desc.—Transversely rhomboidal when young (six lines long), cruciform when old (one inch long) from the 
great prolongation of the compressed front, and abruptly contracted, nearly cylindrical sides; entering valve at 
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six lines long semicircular or subtrigonal, twice as wide as long, depressed, with a very large, acutely angular, 
mesial ridge, and four or five large obtusely angular simple ridges on each side; lateral margins nearly hori- 
zontal, an acutely angular but slightly raised sinus in the middle of the front ; receiving valve moderately 
convex ; greatest depth in the middle, almost regularly arched from beak to front margin; about five thick 
obtusely angular simple ridges on each side of the middle, the two middle ones bounding the mesial sinus 
largest ; a narrower, strongly marked ridge in the centre of the mesial hollow, sharply defined from the apex 
of the beak, and more prominent than the rest towards the margin; beyond this size the lateral margins 
do not increase much in length, but by thickening their edges render the narrow sides cylindrical, from the 
centre of which the great mesial ridge of each valve forms a large, compressed, narrow, beak-like prolon- 
gation, elliptical in the profile; hinge-line as wide as the shell; cardinal area moderately wide, nearly parallel- 
sided; beaks remote, that of the receiving valve large, much incurved. Young specimen nine lines wide, 
proportional length of receiving valve =, entering valve 74, cardinal area ;, depth of both valves 7; adult 
length of receiving valve about one inch, length of entering valve nine lines, projection of front beyond the 
lateral margins five lines, depth of both valves in the middle seven and half lines, depth in middle of side five 
lines, width of cardinal area two lines, width of mesial sinus at junction of lateral margins four lines. 

This species when seen in front resembles the Roman letter T, from the long compressed extension of the 
central ridge of each valve at right angles to the cylindrical sides, and when viewed laterally, the resemblance to 
the beak of the little auk A/ca Alle has suggested the specific name. The young might be confounded with the 
S. triangularis of Martin, particularly as figured by Sowerby (Min. Con. t. 562, and de Koninck, t. 15), but is 
easily distinguished by the much smaller number of the lateral ridges, and the strong angular ridge in the centre 
of the mesial sinus of the receiving valve extending, with sharp definition, quite to the apew of the beak, and 
at even six lines long much exceeding all the others in prominence. In the adult state, or at and after an inch 
long, its appearance is so peculiar that it can be confounded with no other species, from the compressed beak- 
like extension of the front. 

Position and Locality —Rather rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures—P\. 3. D. fig. 27, receiving valve of immature specimen, in which the mesial 
prolongation is not fully developed, the cylindrical sides both broken off; natural size; fig. 27 @, ditto profile of 
both valves. 


SPIRIFERA OVALIS (Phill.) Pl. 3. D. fig. 23. 


Ref. and Syn. = 1d. id. Phill. Geol. York. Vol. II. t. 10. f. 5.+ 8. (Brachythyris) hemispherica (M°Coy) Synop. 
Carb. Foss. Trel. t. 19. f. 10. S. rotundatus and pinguis de Kon. Anim. Foss. Bel. t. 15. f 4. (not of Sow.) 


Desc.—V ery broad-oval, width very slightly more or less than the length of receiving valve; length of 
hinge-line much less than half the width of the shell, scarcely interrupting the orbicular outline of the entering 
valve ; lateral margins nearly straight, abruptly raised in front into an obtusely-rounded sinus ; entering valve 
with a rather prominent tumid beak ; mesial ridge broad, depressed, rounded, very strongly defined by two 
deep sulci, either smooth, or sometimes very obscurely divided towards the margin by two faint obsolete sulci; 
ten or twelve thick, rounded, or very obtusely angular, usually simple ribs on each side. Receiving valve conoidal 
or subhemispherical, very gibbous at one fourth of the length from the beak, from whence it arches gradually to 
the front margin, and with a short but more rapid curve to the beak, which is narrow, small, moderately 
incurved, and much elevated by the triangular cardinal area, the height of which is considerably more than two- 
fifths of its width; mesial hollow obsolete in all the rostral portion, becoming moderately concave as it 
approaches the front sinus, and there usually marked with one or two obsolete, broad, longitudinal ridges. 
Width of var. ovalis one inch four lines, proportional length of receiving valve slightly more; length of 
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entering valve ;;, length of hinge-line ==, height of cardinal area =, depth of entering valve ==, depth of 
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receiving valve =, width of mesial ridge at front sinus ;;, height of sinus 3. Width of var. hemispherica one 
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inch five lines; proportional length of receiving valve 3, of entering valve %, depth of entering valve +4, of 
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receiving valve =, width of mesial ridge at front sinus =, height of sinus > 
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The remarkable difference in aspect produced by the length slightly exceeding the width, and the entering 
valve being gently and evenly convex in the true var. ovalis (Phill.), and the flattening of the entering valve, 
greater width, and disproportionally deep receiving valve in the var. hemispherica (M°Coy), made me always 
consider them distinct species, until very recently seeing a specimen from Malham Moor, in which all the 
characters are intermediate, I therefore now unite the species, merely indicating the two forms as varieties. 
The shortness of hinge-line and height of the area between the beaks, as well as broad, simple, mesial fold, 
distinguish it from the S. integricosta (Phill.) 

Position and Locality.—V ar. ovalis common in the carboniferous limestone of Beith, Ayrshire ; rare in the 
lower carboniferous limestone of Derbyshire; var. hemispherica, not uncommon in the dark carboniferous lime- 
stone of Isle of Man; intermediate variety in grey carboniferous limestone of Malham Moor; var. hemispherica 
not uncommon in the dark lower carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P\. 3 D. fig. 28, var. hemispherica, side view, natural size from the Isle of 
Man, shewing the great inequality of the valves; fig. 28 a, ditto same specimen, shewing the entering valve 
and very small hinge line and cardinal area ; fig. 28 4, ditto same specimen, front view. 


SPIRIFERA PAUCICosTATA (M°Coy). Pl. 3. D. fig. 26. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. X. 


Dese.—Globose, or very broad-ovate; hinge-line slightly shorter than the width of the shell; cardinal 
angles slightly obtuse, sides and front moderately rounded, very obtuse from the meeting of the valves at a large 
angle, front abruptly raised into a wide semielliptical sinus. Entering valve evenly convex, sides tumid, with six 
or seven strong, rounded, obtuse simple ribs on each side ; mesial ridge broad, prominent, very strongly 
defined from the beak, having three ridges about the size of the lateral ones, each of which dichotomises 
close to the margin. Receiving valve very gibbous, semicircularly arched from the beak to middle of front 
margin; mesial sinus deep, strongly defined from the beak, having at first three, subsequently six small 
obscurely marked ribs; beak very large, incurved; cardinal area moderately wide. Width nine lines, pro- 
portional length of receiving valve +, length of entering valve ;;,, depth of both valves 4, width of mesial 
fold %, height of sinus in front margin =, width of cardinal area ;;. 

This species is most nearly allied to the S. trigonalis, from which it is distinguished by the more 
spheroidal form, the obtuse rounding of the sides, and the very small number of its lateral ribs; the dis- 
tinetly ribbed mesial ridge separates it from S. pingwis, as well as its more depressed form, and the fewer, 
and more prominent radiations. 

Position and Locality—Not very uncommon in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—PI. 8. D. fig. 26, end view, natural size ; fig. 26a, ditto profile; fig. 26 4, ditto 
front view. 


SPIRIFERA PINGUIS (Sov.) 
Ref—Sow. Min. Con. t. 271. 


Desc.—Globose, cardinal area narrow, beaks very approximate ; lateral margins very obtuse, the edges of 
the valves meeting sometimes without angle; hinge-line less than the width of the shell; cardinal angles 
obtuse or slightly mucronate; lateral margins straight in young, sigmoidally curved in old specimens ; front 
margin abruptly raised into a very deep oblong sinus. Entering valve inflated, moderately gibbous, tumid 
quite to the margins, which are deflected in old specimens ; eight or ten thick, obtuse, convex, simple or 
occasionally bifureate ribs on each side, varying from two to three in a space of three lines at nine lines 
from the beak; the immediate vicinity of the hinge-line nearly smooth; mesial ridge very strongly defined by 
two sulci from the beak, broad, prominent, smooth, and rounded, or divided by a mesial sulcus. Receiving 
valve inflated, very gibbous on the sides, which are nearly vertical; semicircularly arched from the beak to 
the middle of front margin; depth greatest in the middle of the length; mesial hollow very deep, wide, 
concave or flattened in the middle, and strongly defined from the apex of the beak, containing three or five 
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obscure ribs, somewhat smaller than those of the sides; shell under a strong lens, with very minute flexuous 
fibres. Average width of adult specimens one inch three lines, proportional length of receiving valve * to 
iz» length of entering valve =, length of hinge-line 7, width of cardinal area =, width of sinus in front 
margin +, depth of ditto =, depth of entering valve 2, depth of receiving valve =. 

In some localities this species is extremely common, but on the other hand it is of local distribution. 
Two of the characters on which Mr Sowerby lays stress, viz., the narrow sulcus dividing the mesial ridge 
of the entering valve, and the absence of plaits in the mesial hollow, are by no means important; for speci- 
mens are almost as often found in which the mesial ridge is undivided, and nearly all specimens shew the 
ribs I mention in the mesial hollow, although they are often very faintly marked. Professor Phillips’s 
figure for this species appears to be rather the young of his S. rotundata, the S. subrotundata of this work. 
But even when specimens of the same size are compared, the S. pinguis may be distinguished from the latter 
species by the width very slightly or not at all exceeding the length, its much greater depth, inflated sides, and 
consequently obtuse edges. 

Position and Locality— Very common in the limestone of the Isle of Man. 


SPIRIFERA RECURVATA (de Kon.) 
Ref.—de Kon. Anim. Foss. Bel. t. 16. f. 5. 


Desc.—Longitudinally ovato-subtrigonal; moderately gibbous; hinge-line much shorter than the width 
of the shell; cardinal angles obtuse ; greatest width a little behind the middle, from whence the sides con- 
verge with little convexity to the narrow front, which has a very narrow, abrupt, semicircular wave in the 
middle; lateral margins very slightly sigmoidal. Entering valve evenly gibbous, greatest depth about one- 
fourth from the beak ; mesial ridge very narrow, slightly convex, very little elevated, strongly defined by a 
deep sulcus on each side, having at six lines from the beak about four ribs on the mesial ridge slightly smaller 
than those of the sides, about seventeen obtusely angular subequal ribs on each side, produced by one or 
two bifurcations in that length from the beak; receiving valve evenly gibbous in the middle, rapidly sloping 
to the sides, greatest depth at one-third from the beak, from whence the profile arches gradually to the 
front margin, and rapidly to the apex; beak large, prominent, much incurved ; cardinal area wide, triangular, 
about two-thirds wider than high; mesial sulcus very narrow, sharply defined from the apex of the beak, 
and containing about the same number of ribs as the opposite ridge. Length seven and half lines, propor- 
tional length of entering valve ;4, width of hinge-line =, width of sinus in front margin =, depth of en- 
tering valve =, depth of receiving valve 7. 

The numerous, often branched, subequal, lateral ribs, and very narrow defined ribbed sinus, as well as 
elongate form, easily distinguish this species from its congeners. From the bifurcation of the ribs M. de 
Koninck gives 8 or 9 ridges to the mesial fold, at 10 lines long, and 18 or 20 on each side. 

Position and Locality—Not very uncommon in the carboniferous limestone of Derbyshire. 


SPIRIFERA SEXRADIALIS (Phill.) 
Ref.—Phill. Geol. York. Vol. II. t. 10. f. 8. 


Desc.—Rotundato-quadrate, gibbous, slightly longer or shorter than wide; hinge line very short; cardinal 
angles much rounded; anterior lateral margins rather straight, front obscurely narrowed. Entering valve 
obscurely ovato-trigonal, moderately gibbous; mesial ridge round, large, prominent, notched in front by the 
abrupt elevation of a small semielliptical sinus equalling it in width, at right angles to the plane of the lateral 
margins; very strongly defined from the beak by a deep, wide, concave sulcus on each side; two slightly 
smaller, obtusely rounded ribs on each side, having a third imperfectly defined on each outer side near the 
cardinal angles, which are smooth, Receiving valve very gibbous, with a deep, narrow, mesial hollow, strongly 
defined from the apex, bounded on each side by a thick, obtusely rounded ridge, more prominent than the 
lateral ones, of which there are two rather small on each side, leaving nearly half of each side towards the 
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cardinal angles smooth; cardinal area moderately defined, triangular, about two-thirds wider than high. Sur- 
face smooth or marked with inconspicuous concentric lines of growth; shell tissue finely fibrous under a strong 


90 


lens. Width of average-sized specimen seven lines, proportional length of receiving valve ;\,, length of entering 
valve **,, length of hinge-line ;7,, height of area about ;;,, depth of entering valve =, of receiving valve =, 
length of very large specimen ten and half lines, proportional width {,, depth of both valves 5 


100° 
Position and Locality —Not uncommon in the carboniferous limestone of Derbyshire. 


SPIRIFERA STRIATA (Mart. Sp.) 


Ref. and Syn. = Anomites striatus Martin, Pet. Derb. t. 23 ; = Spirifer id. Sow. Min. Con. t. 270. + 8. attenu- 
atus Sow. id. t. 493. f. 3, 4, 52+ S. clathrata M°Coy, Syn. Carb. Foss. Irel. t. 19. f. 9. 


Desc.—General form varying from subrhomboidal to semicircular, usually depressed ; cardinal angles acute, 
but varying from slightly so, to attenuated spines ; hinge-line as wide as the shell; cardinal area wide, concave, 
with subparallel sides. Entering valve subsemicircular, moderately convex, with a rather wide, very obtusely 
angular mesial ridge, varying greatly in prominence, and sometimes defined on each side by a deep sulcus, 
which is by no means constant; most strongly defined towards the margin of large specimens, where it is raised 
by the very deep, oblong, or semielliptical sinus, which raises the front margin nearly at right angles to the 
plane of the lateral edges, and gives a sigmoidal profile to the middle of this valve. Receiving valve moderately 
convex, flattened on the sides; beak moderate, slightly projecting ; a deep, wide mesial hollow extends from its 
apex to the sinus in the front margin, to fill which the middle of the receiving valve in old specimens is pro- 
duced into a long tongue-shaped lobe ; profile gradually and regularly arched from the beak to the front margin 
in old specimens, but the posterior third most abruptly arched in small specimens. The entering valve at one 
inch from the beak commonly exhibits eight or ten mesial narrow, subequal, rugged ridges, produced by the di- or 
trichotomy of a pair of lateral ridges, and the fourfold division of a primary one from the beak ; at the same length 
on each side are about twenty-five equal and similar ridges to the mesial ones, those eight or ten near the 
eardinal angles being commonly simple, those nearer the middle di- or tri-chotomising once or twice in that 
distance from the beak (averaging seven to ten in the space of half an inch) ; from this point to the margin the 
ribs increase in number by irregular forking at various distances, but do not vary materially in size, the above 
number of ridges in half an inch being found all over the surface of large specimens, the lateral ones remaining 
simple, but the sulci marking the divisions between the primary branching ridges remaining considerably deeper 
than the sulci separating the branches, so that a more or less distinct fasciculation is produced ; surface when 
perfectly preserved shewing under the lens a very minute reticulation, composed of equal, transverse, obtuse 
striz (distinct from the lines of growth), crossed by straight, equal, obtuse, longitudinal strize, straighter and 
much coarser than the fibrous tissue of the shell. Average width three inches nine lines, proportional length 


85 55 10 


of receiving valve = to =, length of entering valve >, width of cardinal area =, width of mesial sinus at 


front +, height of sinus ;; to =, depth of both valves ;;; to 7, or in a very long gibbous variety (resembling 
M. Mosquensis, but without the long dental lamellie) 5. 

I for along time thought that the Spirifera attenuata of Sowerby might be considered a distinct species 
by its smaller size, greater convexity of both valves, suddenly attenuated cardinal angles, strong pair of sulci 
defining the mesial ridge, more uniform, less branched and less fasciculated, and slightly smaller strix ; but 
experience shews me (as MM. de Koninck and Murchison, de Verneuil and Keyserling have already found) that 
these characters do not occur together constantly, but are individual peculiarities, really affording no character 
not found in the large S. striata, with the exception of the spinose cardinal angles occasionally found in the 
S. attenuata, but which from analogy we should not expect in old individuals. The large number of examples 
from Derbyshire of the true S. striata, which I have lately examined, shew that in those rare cases where the 
surface is preserved, the beautiful reticular sculpturing which I have figured in the S. clathrata may be found 
with a lens, and where it is absent the surface has manifestly lost some layers of shell; it is thus possible, that 
as this character has been hitherto overlooked in S. striata, that S. clathrata should be united thereto. Pune- 
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tures as large as those of a pin, and sometimes with tumid edges, may occasionally be seen at intervals of about 
one-eighth of an inch, both in the sulci and more rarely on the ribs. 

Position and Locality—Both the var. striata and var. attenwata yery common in the carboniferous lime- 
stone of Derbyshire. 


SPIRIFERA SUBROTUNDATA (J/‘Coy). 
Ref. and Syn.=8, rotundatus Sow. Min. Con. t. 461. f. 1. (not of Martin.) 


Desc.—Transversely oblong or quadrato-ovate, moderately depressed ; hinge-line less than the width of 
the shell ; cardinal angles flattened, obtuse ; sides gently convex, acute ; lateral margins horizontal ; middle 
of the front abruptly raised, at rather more than right angles from the plane of the lateral margins, into a 
deep, oblong, or semielliptical sinus; entering valve gently convex in the middle, becoming gradually flattened 
towards the margins; profile gently arched from the beak to one-third the length (half an inch), beyond 
which it is straight to the margin; mesial ridge very strongly defined from the beak by two deep sulci, 
prominent, gently convex or divided by a shallow mesial suleus; each side with about eight broad, convex, 
simple ribs, some of which continue simple, and others dichotomise towards the margins of large specimens, 
where the ribs vary from one to nearly two lines wide in old individuals, there amounting to sometimes 
thirteen, the cardinal angles remaining smooth. Receiving valve very gibbous, most so at one-third from the 
beak, almost regularly arched from thence to the middle of the front sinus; mesial hollow very deep, wide, 
flattened, distinctly defined from the beak, and containing two obscure ribs, slightly smaller than the lateral 
ones, on each side of a flattened mesial space, slightly broader ‘than one rib; cardinal area narrow; beak 
moderate, approaching that of the entering valve. Average width two inches six lines, proportional length 
of receiving valve varying from = to =, length of entering valve %, depth of entering valve 2, depth of 
receiving valve ; to ;3, width of front sinus 5, depth of ditto *%, width of hinge-line 7%, width of cardinal 
area ;; young specimen one inch wide, length of receiving valve *, depth of both valves %. 

The lateral radiations of this species are broad and flattened when well preserved, and vary greatly in width 
at margins of old specimens, according to whether the primary ridges remain simple or bifureate. I regret 
that in my old volume on the carboniferous limestone fossils of Ireland (in which I pointed out that the Spirifera 
rotundata of Phillips and Sowerby was not the true votwndata of Martin, which was figured by Phillips under 
the specific name planata) I did not give a separate name to this species, which by its broad, smooth, mesial 
ridge, deep sinus in the front margin, greater gibbosity, &c. is very distinct from the original rotwndata of 
Martin. Public opinion has since so strongly increased in favour of priority, that I no longer hesitate to do so. 
The depression of the sides or sharpness of the margins from the acute angle at which the valves meet each 
other, less gibbosity and greater proportional width, distinguish specimens of all sizes from the little Spirifer 
pinguis of Sowerby, with which in other characters it is identical. 

Position and Locality —Common in the carboniferous limestone of Bolland. 


SPIRIFERA TRIGONALIS (Mart. Sp.) 


Of this very common species there are several varieties, which I shall describe separately. 


Var. a. TRIGONALIS (Mart. Sp.) 


Ref. and Syn.= Anomites trigonalis Mart. Pet. Derb. t. 36. f. 1.=Spirifer id. de Koninck, Anim. Foss. Bel. 
t.17. f. 1. + S. striatus id. id. (not of Martin) t. 16. f. 3.+ 8. Strangwaysi M. V. K. Geol. Russ. t. 6. 
f.1.+8. incrassatus Hichw. Sp. M. V. K. Geol. Russ. t. 6. f. 3.+8. Pentlandi VOrb, Voy. dans 
PAmér. Mér, p. Pal. t. 5. £.15.+8. rhomboidea Phill. Geol. York. t. 9. £.8,9; 2+. Hischerianus de 
Kon. Foss. Bel. t. 14. f. 3. 


Dese—Subrhomboidal, gibbous ; hinge-line exceeding the width of the shell, forming cardinal angles of 
variable acuteness; receiving valve moderately gibbous, greatest depth at one-third from the beak, from which 
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point the profile arches abruptly to the apex of the much incurved beak, but slopes gradually with very slight 
convexity to the elliptical lobe terminating the mesial sinus, which projects, so that from the beak to its middle 
is considerably more than from thence to its lateral edge ; lateral edges only slightly convex ; cardinal area wide, 
moderately concave, subparallel-sided, abruptly tapering at the ends; mesial hollow wide, concave, bearing three 
equal obtuse ribs, the same size as the lateral ones till after half an inch from the beak, beyond which the outer 
pair bifureate, forming five (or sometimes, by trifureation of the outer ribs on each side, seven) ribs towards the 
margin in adult specimens, the two outer of which are less distinctly marked than the others; each side with 
from seven to fourteen rounded or obtusely angular ribs, usually simple, or one or two of them bifurcate at various 
distances from the beak; entering valve varying from triangular to semicircular, according to the width of the 
hinge-line and projection of the front lobe, moderately gibbous, becoming gradually flattened towards the 
cardinal angles; mesial ridge varying from triangular and half as high as wide, to flattened and scarcely 
elevated, its ridges less strongly defined than those of the sides or sinus, bearing three ridges close to the beak, 
which quickly become four by the bifurcation of the middle one till near the margin of large specimens, when 
the outer pair obscurely divide into two, or in very large specimens into three ; surface usually smooth, or crossed 
by delicate irregular lines of growth; but under a lens, when very finely preserved, reticulated. Average ordinary 


95 


width one inch four lines, proportional length of receiving valve varying from = to =, most usually 4, of 
entering valve from beak to central edge of mid-lobe 4, to front lateral margins =; depth of receiving valve *, 
of entering valve 2; cardinal angles commonly 70°, but varying from 55° to 85°; width of cardinal area * to 28. 
Occurs occasionally two inches eight lines wide, without further change of character. 

The var. rhomboidea Phill. agrees in ribbing, area, and every particular with the above ordinary types, but 
the width reaches the proportion of twice the length. The muscular impressions are small, and the dental 
lamellee scarcely reach one-fifth the length of receiving valve. I have not quoted Sowerby’s figure (Min. Con. 
t. 265), as it gives no definition to the mesial ridge, and makes the ribs so much broader than any of the great 
number of specimens I have examined, that it is scarcely recongnisable as a portrait of the ordinary forms. 
The lateral ribs in by far the greater number ef specimens are simple, and when one or two are branched on 
one side they often are not on the other. The remarkable projection in front of the mid-lobe does not occur in 
some specimens, otherwise similar. It will be seen that I find the common character of the ribs to be that 
supposed by Murchison, de Verneuil and Keyserling to characterise the S. Strangwaysi and S. incrassata, and 
not to occur in this species. From the traces of reticulation I have observed on those rarely seen spots where 
the surface is really perfect, I suspect the S. Wischerianus may be referred to this species perfectly preserved. 

Position and Locality —This variety is extremely common in the lower carboniferous limestone of Derby- 
shire; less so in the dark carboniferous limestone of Lowick; in the dark carboniferous limestone of Dent, 
Yorkshire; in the red carboniferous limestone of Breedon, Leicestershire ; dark lower carboniferous limestone 
of Berwick-on-T weed ; carboniferous limestone of Malham Moor; black carboniferous shale of Craige, Kilmar- 
nock; and in the limestone of same locality rare specimens, with the cardinal angles attenuated into a spine, 
(S. Strangwaysi M. V. K.); rare in the lower carboniferous limestone of Kendal; in the red lower carboniferous 
limestone of Closebourn, Dumfriesshire. 


Var. 8. BISULCATA (Sow.) 
Ref—Sow. Min. Con. t. 494. f. 1, 2; id. Geol. Trans. 2nd Series, Vol. V. t. 39. f. 21. 


Dese.—Subrhomboidal, hinge-line usually narrow, nearly parallel-sided ; beaks approximate, often nearly in 
contact ; cardinal angles only slightly acute; sinus in the front margin deep, and raised at right angles to the 
plane of the margins, rendering the mesial ridge shorter from the beak to its middle, than from the same point 
to its lateral front margins; lateral ribs obtusely rounded, usually simple, occasionally one or two of them dicho- 
tomous; the mesial ridges often obscurely defined, at first three near the beak, forming four by the bifurcation of 
the middle one, and towards the margin, after six lines from the beak, the outer one on each side branches, first 
into two, subsequently, in some specimens, into three ; mesial sinus with three ribs near the beak, each of which, 
towards the margin of old specimens, di- or tri-chotomises, giving rise to at most nine often obscure ribs, slightly 
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smaller than the lateral ones. Width one inch four lines, proportional length of receiving valve varying 


from 3% to %, length of entering valve = in the former, * in the latter, depth of both valves about & in the 
former, & to & in the latter. 

The most remarkable character of this variety, besides its gibbosity, is the abrupt raising of the mesial 
sinus at the margin, nearly at right angles to the plane of the lateral edges, shortening the length of the middle 
of the ridge, notching the front margin, and giving a nearly semicircular curve to the profile of the receiving 
valve, arched as abruptly towards the front edge as towards the beak, also the less transverse elongation, narrow 
cardinal area, and approximate beaks, as well as perhaps one or two more ribs than ordinary in the sinus of 
old specimens; but in all these characters it varies, so that the gradual passage into the S. trigonalis is certain. 
Thus elongate specimens, with subparallel sides, short hinge-lines giving nearly right angles with the sides, have, 
in some cases, only the ordinary three or four thick ribs on the mesial ridge, and have the lobe of the receiving 
valve filling the sinus in the margin, projecting almost as much, and forming as acute an angle with the plane of 
the lateral edges, as in the ordinary S. trigonalis, in which latter also the beaks may occasionally be seen as 
approximate as in the S, disuleata. On the other hand, all the characters of the typical varieties of S. disud- 
cata may be seen in specimens having the transverse elongation of S. trigonalis ; so that although a very marked 
variety, I have no hesitation in saying that, as a species, it should be united with Martin’s type. Some of the 
specimens shew the muscular impressions rather larger and more deeply marked than in the var. ¢rigonalis ; but 
this is a common character of the deep varieties of all shells. Outside the adductor impressions in the receiving 
valve (which are separated by a slender mesial septum not reaching the beak) is a coarsely punctured space, 
from which the very slender thread-like ovarian impressions extend towards the front. The sulci bounding the 
mesial ridge are strong, but not so remarkably so as to form a specific character, as Mr Sowerby thought. One 
Derbyshire specimen in the collection, agreeing perfectly with the ordinary types in other respects, is remarkable 
for having a short triangular cardinal area, as in S. crassa of de Koninck. 

Position and Locality —Common in the grey limestone of Derbyshire; rare in the dark limestone of Isle 
of Man; not uncommon in the dark carboniferous limestone of Dallmellington, Dumfriesshire ; rare in the 
limestone of Lowick, Northumberland. 


Var. y. SEMICIRCULARIS (Phill.) 
Ref.—Phill. Geol. York, t. 9. f. 15, 16. 


Desc.—Receiving valve nearly semicircular, twice as wide as long; cardinal area generally very wide, 
concave, sides subparallel, beaks widely separated ; mesial ridge angular or depressed, with usually about six or 
eight ridges at the margin; each side with fourteen to seventeen strong, subangular ribs, which either remain 
simple to the edge, or a few of them divide imperfectly into two or three by shallower sulci than divide the 
primary ones, (often imperfectly divided on one side of the shell and simple on the other). Width one inch nine 
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lines, proportional length of receiving valve =;, of entering valve =, width of area ;% to ;4, depth of both valves 
varying from = to 3. 

This shell, which at first sight seems so distinct from S. ¢rigonalis, passes into it by the diminution of the 
cardinal area and all other characters. The specimens in which most of the ribs imperfectly di- or tri-chotomise 
look remarkably different from the original types of S. trigonalis ; but the specimens having the typical characters 
in all other respects of the S. semicircwlaris, vary to a singular degree in this respect, some specimens having all 
the lateral ribs perfectly simple, others having a variable number subdivided ; and still more interesting are the 
not uncommon specimens having simple ribs on one side and duplex ones on the other. 


Position and Locality—Common in the carboniferous limestone of Isle of Man. 
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Subgenus. CYRTIA. See page 191. 
SPIRIFERA (Cyrtia) cusprpata (Martin Sp.) 


Ref. and Syn. = Anomites cuspidatus Mart. Pet. Derb. t. 46. f. 3, 4. = Spirifer id. de Kon. Anim. Foss. Bel. 
t. 14. f. 1. 


Desce.—Pyramidal ; entering valve nearly semicircular, depressed, gently convex ; mesial ridge very wide, 
obtusely rounded, smooth, strongly defined from the beak to the front margin, the sides of which it does not 
equal in length, owing to the sinus being abruptly raised at considerably more than a right angle from the plane 
of the horizontal lateral margins; from fifteen to twenty simple, slightly convex, radiating ridges on each 
side, gradually decreasing to the cardinal angles, becoming obscure by age; beak prominent; mesial septum 
about one-third of the length in old specimens, rather more in small ones. Receiving valve pyramidal ; car- 
dinal area very large, triangular, forming an acute angle at the beak of receiving valve in old specimens, 
lower and more curved in young, varying greatly in height, usually flattened, but varying to slightly concave, 
the beak being either vertical, slightly incurved, or very slightly recurved; triangular opening very large, 
often displaying the internal deep-seated pseudo-deltidium (without perforation, leaving the only opening to the 
shell at its base); mesial hollow very wide, produced into a tongue-shaped lobe in front, sides flattened, lateral 
ribs as in entering valve ; dental lamellze diverging at the same angle as the sides of the mesial hollow ; surface 
smooth, or marked with irregular lines of growth. Width of very large specimen three inches three lines, pro- 


portional length of entering valve in middle %, at sides of mesial fold =, width of mesial sinus %, height of 


80 24 64 


ditto =, length of receiving valve %, apical angle 85°, width of foramen at base 4, height of area §*. Interme- 
57 


diate specimen, width two inches, length of entering valve %, of receiving valve *, apical angle about 85°, 


height of area =, width of opening at base %. Depressed specimen one inch seven lines wide, length of 
35 50 


receiving valve ;%, cardinal angle about 95° to 110°, height of area 3% to *. 

The varieties found at Kendal with a comparatively low cardinal area, as well as that from Tournay figured 
by M. de Koninck as this species, are considered distinct by Mr Sharp, and referred by him to the American 
Devonian 8, macronotus of Hall, characterized by a very narrow foramen, low wide cardinal area, thirty ribs on 
each side, and very strong concentric strie. But from the great number of specimens I have examined, I have 
satisfied myself that the extremes of cardinal area, which I have noted above, pass in the most gradual manner 
from one to the other, and being unaccompanied by change in any of the other characters, cannot possibly be 
admitted as distinct species. The thirty lateral ribs on each side, narrow foramen, and strong transverse 
sculpturing characteristic of the American fossil, are not to be found, I think, in our English carboniferous 
species. The observations of M. de Koninck (op. cit.) exactly accord with my own as to the gradual variation 
of the cardinal area. 

Position and Locality—Not uncommon in the lower carboniferous limestone of Derbyshire ; very common 
in the impure sandy lower beds of carboniferous limestone of Kendal. 


SPIRIFERA (Cyrtia) LAMINOSA (M°Coy). 
Ref.—Id. id. M°Coy, Carb. Foss. Irel. t. 21. f. 4. 


Dese.—-Subrhomboidal or pyramidal; entering valve semicircular, moderately convex ; cardinal angles very 
slightly acute ; mesial fold large, very prominent, rounded, produced into a long rounded lobe, the profile of 
which is very little arched, abruptly defined at the sides from the lateral front margins; five or six large angular 
ribs on each side. Receiving valve subrhomboidal, sides slightly convex ; beak scarcely incurved, much elevated 
by the high, triangular, cardinal area; about six large, equal, angular ribs on each side; mesial hollow wide, 
deep, strongly defined, produced in front when old into a long, tongue-shaped, flattened lobe; profile very 
slightly arched from the beak; surface of both valves strongly sculptured, with subregular, erect, scale-like, 
concentric laminze parallel to the margins, and undulated by passing over the large ribs. Width of old specimen 
one inch six lines; proportional length of receiving valve from beak to lateral margin at mid-lobe ;, projection 
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of mid-lobe beyond the side margins %, height of cardinal area 3, width of foramen at base “4, width of mesial 
y g g 


sinus at front {3, depth of entering valve =. 

This is a very beautiful species when well preserved, from the elegant scale-like sculpturing of the surface, 
which gave it its name; the small number of the lateral angular ridges separates it from allied species. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. 


Subgenus. MARTINIA. See page 192. 


SPIRIFERA (Martinia) pEcoRA (Phill.) 
Ref—Phill. Geol. York. Vol. II. t. 10. f. 9. 


Dese.—Suborbicular, very inequivalve and gibbous ; hinge-line equalling about half the width of the shell ; 
cardinal angles and sides semicircularly rounded ; entering valve rounded, evenly gibbous along the middle and 
near the beak, which is unusually large and prominent ; surface arching rather quickly, with moderate convexity, 
to the side margins; lateral margins horizontal, straight ; a rather wide, shallow, defined sinus in the front 
margin, producing no distinct mesial ridge; in most specimens a very narrow mesial sulcus extends nearly to 
the beak; cardinal area distinct; receiving valve extremely gibbous about the middle, greatest depth at about 
one-third the length from the beak, from whence the surface arches rapidly with moderate convexity to the 
front margin, and slopes very rapidly, with slight convexity, to the side margins; beak thick, elevated, very 
slightly incurved, having the appearance of being thrown remarkably back from the beak of the entering valve by 
the height of the cardinal area, which is triangular, slightly concave, sharply defined, and standing at an angle of 
about 95° to 100° with the plane of the lateral margins; foramen very large, triangular, as high as wide; a very 
narrow mesial sulcus extends from the middle of the wide shallow depression in the front margin nearly to the 
beak. When partially decorticated, surface marked from the beak to the margin with straight filiform ridges, 
separated by much wider, flat spaces (five to six in the space of three lines) ; shell-texture very minutely fibrous. 
Width of average specimen one inch six lines, proportional length of entering valve ;j,, length of receiving valve 


A 20 


, width of hinge-line +, height of cardinal area =, depth of entering valve *, depth of receiving valve *, width 
8 0 g P g P g 00 


10 


of sinus in front margin ;\, depth thereof >; of large, unusually wide specimens, width one inch nine lines, 


80 86 


length of entering valve =, of receiving valve about =, width of hinge-line {*, height of cardinal area 4, width 
of sinus in front margin =, depth thereof =, depth of entering valve =>, depth of receiving valve +. 

This is a very distinct species, totally different from S. (17.) glabra, with which most continental authors 
group it, by the singular elevation of the beak, from the height of the cardinal area, at even more than right 
angles with the plane of the lateral margins, instead of the beaks approaching each other. 

Position and Locality —V ery common in the lower black limestone of the Isle of Man; rare in the carbo- 


niferous limestone of Kendal ; rare in the grey lower carboniferous limestone of Derbyshire. 


SPIRIFERA (Martinia) ELLIPTICA (Phill. Sp.) 


Ref. and Syn.=S. elliptica Phill. Geol. York. Vol. II. t. 10. f. 16. (not a good figure) ; = 8. Zineatus Var. de 
Kon. Anim. Foss. Bel. t. 17. f. 8 ¢ (not the other figures). 


Desc.—Transversely elliptical, moderately convex ; hinge-line rather more than half the width of the shell : 
beaks remote, middle of front margin raised into a wide, rounded, or rotundato-quadrate sinus, at an angle of 
about 105° with the plane of the lateral margins; sides narrow, semielliptically rounded; entering valve gently 
and evenly convex, the mesial ridge scarcely perceptible, except at the margin, from the more abrupt curve of 
the sides towards the lateral margins; greatest depth at about one-third from the beak, which is small, slightly 
prominent. Receiving valve moderately and evenly gibbous, with a rounded mesial hollow, extending distinctly 
to the apex of the beak ; beak rather small, only moderately incurved, and rather remote from the beak of the 
entering valve by the height of the cardinal area; surface of both valves marked with concentric, nearly equal, 
regular, slightly prominent ridges (seven in three lines at six lines from the beak), becoming gradually obsolete 
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towards the margin of large specimens; anterior half of each ridge fringed with rather coarse notches (about 
fifteen in the space of two lines), scarcely visible without the lens, from which slight radiating strice extend 
across the posterior half ; when decorticated, slender, radiating lines make their appearance, Average width two 


68 


inches, pevemens length of receiving valve =, of entering valve 3, height of cardinal area 33, width of 


109 


hinge line “, width of sinus in front margin about ;3, height thereof about =, depth of entering valve 3%, of 


0 


receiving valve . Width of young specimen one inch one line, proportional length of receiving valve 7, 
length of entering valve =, height of area ,;,, depth of both valves 5. 

I agree with Mr Phillips in considering this quite a distinct species from the S. lineata with which 
M. de Koninck unites it ; at all ages and sizes it is more transverse, more depressed, the beaks are further apart, 
and above all, the species is distinguished by the sinus in the front margin and strong mesial hollow, extending 
to the apex of the beak. It is only when the shell is removed that the comparatively strong, radiating strize, 
figured by Phillips, are seen; the reticulation exactly resembles that of S. lineata. 


Position and Locality.—Not very uncommon in the lower carboniferous limestone of Kendal, Westmorelgnd. 


Sprrirera (Martinia) GLABRA (Mart. Sp.) 


Ref. and Syn. = Anomites glaber Martin, Pet. Derb. t. 48. f. 9, 10. = (8. glaber Sow. Min. Con. t. 269. f. 1. 
+8. obtusus id. id. f. 2.+ 8. oblatus id. id. t. 268.) 


Desc.—Transversely oval; hinge-line much shorter than the shell, sides and cardinal angles much, and 
regularly rounded; cardinal area moderate, variable, triangular; surface smooth, very finely fibrous under 
a strong lens; front margin raised into a sinus. 

There are three moderately distinct varieties, which however certainly pass into each other, viz. 


Var.a. GLABRA. 


Moderately depressed, varying considerably in width; mesial ridge (and hollow) rather narrow, round, 
or slightly flattened, distinctly marked nearly to the beak, sides rather depressed, beaks rather small, moderately 
approximate ; old specimens occasionally shewing a few obscure radiating ridges, about a line wide near the 
margin. Width of rather wide specimen two inches nine lines, Poopestioua length of receiving maker, a> length 
of oe valve =, length of SUIS ERE tm, Width of cardinal area ;;, depth of entering valve 4, of receiving 
valve 2%, width of sinus in front margin =, depth thereof =. 

Specimens of this variety occur commonly of less proportional width, and often with the mesial ridge and 
hollow becoming indistinct a considerable way from the beak, passing into the next variety. 


Var. B. OBLATA (Sov.) 


Ovato-rhomboidal, gibbous; sinus in the front margin wide, shallow, subquadrate, the ridge and hollow from 
which are indistinctly marked, and nearly disappears within an inch from the beak ; receiving valve with a very 
large tumid beak, much incurved, and approximating that oF the entering valve. Width of average specimen 
two inches two HES proportional length of receiving alien =, of coLerng walee 2 in» width of hinge line 3%, width 
of cardinal area ;4, width of sinus in front margin =>, depth thereof ;2, depth of entering valve im» depth of 
receiving valve =. 

The obtusely-rounded rhomboidal form, and evanescent mesial fold, and obtuse, approximate, beaks, dis- 
tinguish this variety from the true variety glabra, and more strongly still from the next variety. In some 
specimens much more gibbous, and in some much flatter than the above measurements from the Isle of Man, 
the cardinal area becomes almost obsolete, and the beaks very approximate. One specimen also shews the 
spiral appendages as large, or nearly so, as in the typical Spirifers. 


Var. y. OBTUSA (Sov.) 


Transversely oblong, very gibbous, sides tumid; sinus in the front margin very deep, as high as wide, 
rounded, angular, with a strongly raised narrow, rounded, mesial ridge extending nearly to the beak of the enter- 
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ing valve, and very deep, wide, defined mesial hollow, extending to the beak in the receiving valve ; cardinal area 
wide, triangular, curved ; foramen very large, twice as wide as high ; beaks remote. Width of average specimen 
two inches, proportional length of receiving valve ;, of entering valve 3, width of hinge-line *, height of 


eardinal area ;3, width of sinus in front margin =, depth =, depth of entering valve 3, depth of receiving 


valve *. 

In other less exaggerated specimens, the sinus in the front margin becomes gradually wider and lower, and 
the corresponding ridge and sinus less distinctly marked, approaching the var. glabra or var. oblata. In other 
specimens, too, the cardinal area becomes narrow, and the beaks more approximate; but on the whole, the variety 
is tolerably constant and strongly marked. 

On occasional specimens of all the varieties traces of the obtuse, obscure, longitudinal ridging may be seen, 
sometimes at the margin of large specimens, but sometimes on young ones at five lines from the beak ; some- 
times a finer, flat, obsolete ridging (about five in one line) seen on portions of small specimens, from the 
corresponding parts of which it is absent. The shell is rather thin and the internal casts smooth. 

Position and Locality—tThe three varieties very common in the grey carboniferous limestone of Derby- 
shire; var. oblata and var. obtusa not uncommon in the lower carboniferous limestone of Kendal; var. oblata 


very common in the lower dark carboniferous limestone of the Isle of Man. 


SprriFERA (Martinia) tmpricata (Sow. Sp.) 
Ref. and Syn. = Terebratula imbricata Sow. Min. Con. t. 384. f. 3, 4. 


Desc.—Transversely very broad-oval or suborbicular, moderately convex ; hinge-line half the width of the 
shell; cardinal area obscurely defined, triangular; beaks approximate, sides broadly rounded, front convex, 
lateral edges horizontal, middle of the front usually slightly raised into a wide shallow sinus; entering valve 
evenly and gently convex, greatest depth at about one-fourth from the beak, which is tumid and prominent ; 
no trace of mesial ridge; receiving valve moderately gibbous, greatest depth at one-third from the beak; a very 
shallow, faintly marked, mesial hollow usually extends from the beak to the front margin; cardinal area low, 
beak rather large, much incurved over it; surface of both valves marked with faint, broad, obtuse, radiating 
striz, (three to five in two lines at eight lines from the beak), interrupted by strong, subequal, broad, flattened, 
thick, concentric ridges ; three to five in three lines at six lines from the beak, the anterior edges of which they 
render obscurely nodular ; shell tissue under the lens very coarsely and irregularly fibrous. Average width one 
inch two lines, proportional length of receiving valve varying from 4 to nearly ;;;, length of hinge-line 4, height 
of area about ;;, depth of entering valve 5 to 4, depth of receiving valve = to =. 

This species is very easily distinguished from the J/. Zineata, with which some continental authors unite it, 
by the great width and coarseness of the concentric lamellar ridges, and the much fewer, broad, obtuse, longi- 
tudinal fimbriations in a given space ; it is also less wide, has generally some trace of mesial hollow, and has an 
unusually coarse fibrous tissue under the lens. 

Position and Locality—Common in the lower carboniferous limestone of Kendal, Westmoreland ; rare in 
the lower carboniferous limestone of Derbyshire; rare in the lower carboniferous limestone of Malham Moor. 


SPIRIFERA (Martinia) tinEaTA (Mart. Sp.) 


Ref. and Syn. = Anomites lineatus Martin, Pet. Derb. t. 36. f. 3. = Terebratula lineata Sow. Min. Con. 
t. 334. f. 1, 2. = Spirifera lineata Phill. Geol. York. p. 219. 


Desc.—Transversely oval, moderately convex ; hinge-line half the width of the shell (or in the long varieties 
a little more); beaks approximate; cardinal angles and sides semielliptically rounded ; front widely arched, no 
sinus in front; lateral and front margins in one plane. Entering valve gently and evenly convex, becoming 
gradually flattened towards the edges, which are acute; beak tumid, prominent, greatest depth at one-fourth 
from the beak, no trace of mesial fold: receiving valye moderately and evenly gibbous, greatest at one half from 
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the beak; beak large, tumid, narrow, much incurved ; cardinal area low, triangular, no trace of mesial fold ; 
surface of both valves covered with subregular, concentric, obscurely imbricating lamellze (averaging eight in 
three lines near the margin), very obscurely angulated in the middle, the anterior slope of each marked with a 
row of strong, longitudinal, concave notches (averaging fifteen to seventeen in two lines), producing a very 
delicate imperfect reticulation, obscurely distinguishable by the naked eye; posterior slope of each sometimes 
with obscure radiating lines, continued from the narrow intervals, between the notches of the anterior slope. 


88 80 


Average width eleven lines, proportional length of receiving valve ;;,, of entering valve =, length of hinge- 
line 4, height of cardinal area ;;,, depth of entering valve =;, depth of receiving valve ;%, length in some rare 
specimens equalling the width. 

This species, from the peculiar structure of the surface, and the slight divergence of the dental lamelle, 
with their strong mesial septum, was originally combined in my Synopsis (of Carb. Foss.) with the S. imbricata, 
S. reticulata, S. microgemma, &e. into a little group called Reticularia. There is a fine submedial impressed 
line, apparently a fracture, visible in many specimens from the beak to the front margin. 

Position and Locality —Common in the main carboniferous limestone of Derbyshire ; very common in the 
lower carboniferous limestone of Lowick, Northumberland ; common in the dark lower carboniferous limestone, 
Isle of Man; in the dark carboniferous limestone of Craige, near Kilmarnock; very common of small size in 
the carboniferous limestone of Berwick-on-Tweed. 


SprRIFERA (JZartinia) RHOMBOIDALIS (J/°Coy). 
Ref—Id. id. M°Coy, Syn. Carb. Foss. Irel. t. 22. f. 11. 


Dese.—Subrhombiec, gibbous, length and width about equal ; cardinal angles rounded ; cardinal area very 
small, triangular ; beaks small, incurved, approximate ; mesial fold very prominent towards the margin, narrow, 
rounded, or subangulate ; mesial sulcus deep, wide, angular, continued to the beak; sinus in the margin very 
large, abrupt, semielliptical or pointed; surface radiated towards the margin with numerous, obtusely rounded, 
nearly obsolete ridges; tissue under the lens very minutely fibrous. Width about seven lines; proportional 
length of receiving valve #4, of entering valve 7, width of hinge-line im» height of area ;;, depth of sinus 4, 
width thereof *, depth of both valves 7%. 

This species is allied (on a small scale) to the S. protensa Phill., from which it differs in the length being 
equal to the width, and in the very small size of the cardinal area. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


SprriFeRA (Martinia) sumiuis (M/*Coy). 
Ref. and Syn. ?= Spirifera plebia Phill. Pal. Foss. f. 121. (not A. plebia Sow.) 


Desc.—Longitudinally ovato-rhomboidal or subtrigonal, very gibbous ; front narrow, much produced into a 
tongue-shaped elevation ; mesial ridge wide, indistinct except towards the margin of the entering valve; little or 
no mesial hollow in the receiving valve; beaks small, approximate; surface smooth; cardinal area short, 
triangular. Average width ten lines, proportional length of receiving valve ;;, depth of both valves 7%, width of 
cardinal area =. 

I provisionally give this name to a very small species, rarely attaining (even when apparently old) an inch 
in length; it has been taken for the young of Martinia glabra, but is distinguished by its narrow produced 
front, the smallness of its beaks, and the usual want of the mesial sulcus in the larger valve ; it is probably the 
S. plebia (Sow) of Phillips, but is distinguished from the true A. plebia by its cardinal area and hinge-line, Its 
length and traces of lineation on the cast make it very like the young of S. decora, but the narrow area and 
approximate beaks seem to separate it therefrom, while the length and gibbosity separate it from S. symmetrica, 
which it resembles in the beak and cardinal area. If those species should ultimately be found to be varieties of 
one specific type, as suggested, this blending of their characters, with slight differences in the present form, 
would render it very probable that it was a dwarf or young variety of the same. 
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Position and Locality—Common in the carboniferous limestone of Isle of Man; rare in the carboniferous 
limestone of Kendal, Westmoreland, 


Sprrirera (Martinia) syMMeETRICA (Phill) 


Ref.—S. id. Phill. Geol. York. Vol. II. t. 10. f. 13. 


Dese.—General form rhombic, moderately gibbous, rather depressed; hinge-line slightly more than half the 
width of the shell; beaks approximate; cardinal angles narrow, rounded; anterior lateral margins long, and 
nearly straight or obscurely sigmoid, from being slightly convex near the cardinal angles and slightly concaye 
towards the front, which is broad and produced; lateral margins not horizontal, but slightly sigmoid and 
abruptly raised in the front, at an angle of 105°, into a large rounded sinus, usually slightly notched in the 
middle; entering valve subtrigonal, depressed, moderately and evenly convex in the posterior half; greatest 
depth about the middle ; profile slightly sigmoidal from the raising of the front margin, which produces a faint 
indication of a broad, rounded, mesial ridge, seldom perceptible except at the margin; often a faint, very narrow, 
mesial sulcus, obscurely marked from the margin nearly to the beak, after six or seven lines from the beak; the 
sides abruptly arch downwards to the lateral margins, leaving the mesial ridge elevated and obscurely defined ; 
beaks small, moderately prominent; cardinal area distinct. Receiving valve rhombic, moderately and evenly 
gibbous ; posterior lateral margins and anterior lateral margins nearly straight ; the beak, the front and the 
cardinal angles, narrow, obtusely rounded ; greatest depth at one-third the length from the beak, from whence 
the profile arches almost semicircularly to the apex, which is rather small, narrow, and much incurved, while 
from the same point the profile is more gradually arched to the produced front, filling the broad mesial sinus in 
the margin, which produces scarcely any indication of a corresponding broad mesial hollow, except in very old 
specimens; but there is usually a very faint, narrow, mesial sulcus resembling that in the entering valve, 
extending nearly to the beak; sides moderately convex. Shell thin, very minutely fibrous under the lens, 
indistinctly marked with longitudinal, subregular, thread-like strize, separated by much wider flat spaces (four 
to five in three lines at an inch from the beak), which appear to be seen through the substance of the shell from 
the interior, where they are much more strongly marked. Width of average specimens one inch seven lines ; 
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proportional length of entering valve =, length of receiving valve >, length of hinge-line %, width of cardinal 


10 a5 


area 72, width of sinus in front margin *%, depth thereof =, depth of entering valve ,3, depth of receiving 
valve =. 

This beautiful and very distinct species varies very little in its characters from the above description; it is 
remarkable for the nearly regular, rhombic outline of the receiving valve, for the broad, often minutely notched 
sinus in the front margin, producing scarcely any distinct mesial ridge, and for the strong, filiform, subregular, 
distant, radiating lines from the beak to the margin of the interior, often appearing on the external surface. 
Two specimens differ remarkably (one from Lowick and one from Derbyshire), by the hinge-line being only ;;,, 
as compared to the width; and one of them by the length nearly equalling the width, and the shortness of the 
beak of the receiving valve, so strongly approximates to the S. decora, that I suspect additional experience may 
unite these species. Both differ from all the varieties of Spirifera (Martinia) glabra by the strong, thread- 
like, subregular, internal ridging from the beak to the margin. 

Position and Locality —V ery common in the lower carboniferous limestone of Lowick, Northumberland ; 
rare in that of Derbyshire; rare in dark lower carboniferous limestone of Isle of Man; rare in the carboniferous 
limestone of Kendal; var. in carboniferous limestone of Beith, Ayrshire. 
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Genus. ATHYRIS. See page 196*. 
ATHYRIS AMBIGUA (Som. Sp.) 


Ref. and Syn. = Spirifer ambiguus Sow. Min. Con. t. 376.= Terebratula id. Phill. Geol. York. Vol. II. t. 11. 
f. 21. = Atrypa sublobata Portk. Geol. Rep. t. 38.f. 2; = Terebratula ambigua de Kon. Anim. Foss. Belg. 
t. 20. f. 2.=id. id. M. V. K. Geol. Russ. t. 9. f. 12. 


Desc.—General form varying from elongate-ovate to rotundato-subtrigonal, and transversely pentagonal ; 
edges of all the forms varying from acute to very obtuse (in rare very old examples) ; lateral margins very rarely 
in one plane (in the ovate varieties), more usually (in the pentagonal varieties) with a very deep rounded sinus 
towards the entering valve in the middle, with sometimes nearly as strong a sinus on each side towards the re- 
ceiving valve; generally a minute notch in the middle of the front margin. Entering valve varying from ovate to 
pentagonal, of moderate but variable convexity, evenly convex near the beaks and posterior sides, and either evenly 
convex also in the anterior portion, or a very broad quadrate mesial ridge, left by the abrupt bending downwards 
of the lateral margins into a sinus on each side; in nearly all specimens a deep, narrow, more or less defined, 
mesial sulcus extends from the notch in the front margin nearly to the beak. Receiving valve moderately convex ; 
greatest depth about the middle of its length ; with a deep, angular, mesial sulcus usually extending nearly or quite 
to the beak, widening towards the front margin; generally defined by an obscure angularity on each side, ex- 
tending the width of the broad mesial sinus in front; beak moderate, obtuse, with a rounded perforation in the 
apex; spiral appendages very large. Surface smooth, rarely with a slight radiating lineation, minutely fibrous 
under a strong lens. Width of pentagonal examples about eleven lines; proportional length of receiving valve 
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varying from *, to #4, length of entering valve =, depth of both valves varying from = to = (the latter very 


100 
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rare,) width of sinus in front margin =, depth thereof varying from ;;, to rarely =; length of ovate specimens 


100 50 


about eight lines, width varying from “ to more than *”, depth of both valves varying from 7; to =. 

This species, as will be seen from the above description, is extremely variable: the original figures in the 
Mineral Conchology represent two of the most common pentagonal forms, the larger unusually flattened, the two 
upper figures more near the average of ordinary specimens. In the Isle of Man limestone the pentagonal 
typical forms are common, with specimens gradually assuming a greater depth and obtuseness of edge than 
I have seen elsewhere, and the lateral and front sinus in the margins very strongly pronounced. 

In the Derbyshire limestone the rather flattened, pentagonal, wide forms, with searcely any lateral sinus in 
the margins, and a very wide, moderately elevated front sinus, are not uncommon, gradually passing into the 
ovate forms, in which the length is sometimes greater than the width, and in which even the sinus in the front 
margin is faintly marked, although usually notched, and giving rise to a narrow mesial sulcus in each valve. I 
have at length succeeded in tracing, in the most gradual manner, the passage of all the forms figured by 
Col. Portlock, under the name of Atrypa sublobata, into each other, and into the ordinary types of the present 
species. When decorticated a few straight pallial ridges are seen near the beak, radiating towards the front 
margin. Col. Portlock notices the resemblance of some of the varieties to the S. wnguiculus of Sowerby, but 
the want of area between the beaks and hinge-line separates the species. The ends of the fibres give a very 
minutely granular appearance to the surface under a strong lens, but I think there is no true punctation. 

Position and Locality—vV ery common in the lower carboniferous limestone of Derbyshire; very common 
in the lower carboniferous limestone of Isle of Man; not uncommon in the carboniferous limestone of Flint- 
shire; strongly marked specimens of small size common in the lower carboniferous limestone of Lowick, 
Northumberland; in the carboniferous limestone and shale of Beith, Ayrshire; common of small size in the 
carboniferous limestone of Berwick-on-T weed. 


* Isee that by some accident, in the character given at the above page, this genus is stated to be without foramen, 
from my old diagnosis, which escaped observation in correcting the proofs. I formerly supposed, with Professor Phillips, 
that the minute opening at the apex of the beak of the receiving valve was caused by fracture; continued observations 
haye, however, since shewn me that it is a natural character of the genus as the continental authors contended. 
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Atuyris Dr-Rorssyi (L’Eveillé Sp.) 


Ref. and Syn. = Spirifer, id. id. Mém. de la Soc. Géol. de France (1835) Vol. II. t. 2. f. 18 to 20.= Terebratula 
id. de Kon. Anim. Fos. Bel. t. 20. f. 1 and t. 21. f.1 (excl.e. f. i.) ;4 = Athyris depressa M°Coy, Syn. Carb. 
Foss. Irel. t. 18. f..7;?=Spirifera fimbriata Phill. Geol. York. Vol. II. p. 220. 


Desc.—Transversely oval, depressed, or moderately gibbous ; lateral and front margins nearly in one plane, 
till after half an inch in length, when in some specimens a semielliptical sinus becomes developed in the front 
margin, with a corresponding concave mesial hollow in the receiving valve, and a smaller, undefined, rounded, 
mesial ridge in the entering valve, both becoming stronger with age, but in some specimens not making their 
appearance at one inch from the beak; entering valve gently convex ; greatest depth about one-third from the 
beak, which is tumid and prominent. Receiving valve moderately convex; greatest depth at about the middle 
of the length; beak narrow, small, tumid, incurved, with a moderate opening at the apex. Surface of both valves 
(in limestone specimens) almost smooth, or with very fine, concentric, imbricating strize, every fifth or sixth of 
which (at about half a line apart) are more prominent than the rest : when finely preserved the concentric laminze 
form broad fringes of equal, obtuse, narrow, flattened spines, united at their bases, to the concentric lamin, 
which are separated, after about one-third of a line, by spaces varying from one-fourth to rather more than the 
width of the spines, lying close to the surface (about eight in two lines, at six lines from the beak, twelve in 
same space at two lines from the beak), giving either a spinulose, tubercular, or longitudinally suleated, appear- 
ance to the surface, according to the perfection of the preservation; the radiatingly-lined appearance of some of 
the specimens being produced by the spines of the several concentrie rows overlapping each other often in regular 
lines. Width of average specimen one inch three lines, proportional length of receiving valve =, of entering 
valve 4, depth of both valves about {;, but often much less, width of sinus when strongly marked =, depth 
thereof 3, length of spines occasionally one line. 

This species varies extremely in the appearance of the surface according to the mode of preservation ; 
some rare specimens, like the original one figured by I’ Eyeillé, seeming smooth even under a moderate lens, with 
a few distant imbricating lines of growth; and these are so unlike the forms well preserved in shales, that I 
formerly supposed them different. The equal, thick, longitudinal spines, which fringe the narrow, concentric 
lamellze of shale specimens, form an extremely marked character, and by their great strength and coarseness 
separate the species certainly from the Devonian A. concentrica, V. Buch. Sp. 

I have sometimes seen this confounded with the Spirifera (Martinia) lineata, and imbricata, from which 
the complete want of cardinal area between the beaks distinguishes it. It is very probable that the Spirifera 
jimbriata of Phillips is founded on the depressed shale specimens of this species from the shales of Florence 
Court. 

Position and Locality—V ery common in the carboniferous shales of the Isle of Man. 


ATHYRIS EXPANSA (Phill. Sp.) 


Ref. and Syn.= Spirifera id. Phil. Geol. York. Vol. IT. t. 10. f. 18 = Atrypa id. Sow. Min. Con. t. 617. f. 1. 
(only the larger figures) and A. fimbriata (not of Phill.) same plate, f. 4. 


Desc—Transversely elliptical, greatly depressed, nearly equivalve; beaks very small, adpressed; sides 
narrow, semielliptically rounded; front very widely arched, most prominent in the middle; no sinus in the 
margins, which are in one plane; edges obtuse, greatly thickened ; entering valve slightly and evenly convex, 
without mesial ridge or hollow, greatest depth about the middle ; receiving valve slightly and evenly convex 
near the beak, which is very small and adpressed ; surface of the valves becoming gradually flattened towards. 
the margins ; greatest depth at about one-third from the beak ; surface of both valves with fine, subequal, con- 
centric, imbricating strize, about eight or nine in two lines on all parts of the shell, crossed by equal, very obtuse, 
radiating, thread-like strize, most distinct near the beaks, about twelve in the space of two lines, some of which 
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occasionally appear double from a slight decortication. wee of rather large species one inch eight HUES, 
proportional length of receiving valve ;;, of entering valve 7, depth of entering valve 72, of receiving valve 7. 

This species is most nearly allied to the Athyris glabristria, but wants the mesial fold, which in that 
Species is very prominent; it is greatly more depressed, and the edge, instead of being acute, is remarkably 
obtuse and thickened, except in the very young specimens, often leaving very prominent, concentric, rugged 
waves of growth. 

Position and Locality—Common in the lower carboniferous limestone of Derbyshire; common in the 
lower carboniferous limestone of Kendal, Westmoreland. 


ATHYRIS GLABRISTRIA (Phill. Sp.) 


Ref. and Syn. = Spirifera id. Phill. Geol. York. Vol. II. t. 10. f. 19. 


Desc.—Transvyersely elliptical, or slightly rhomboidal ; lateral margins very slightly sigmoidal, strongly 
raised into a broad, deep, rounded wave in front ; sides rather narrow, semielliptically rounded. Entering valve 
gently and evenly convex, without mesial ridge, except an undefined indication near the margin from the 
elevation of the mesial sinus; beak prominent, pointed. Receiving valve moderately convex, with a broad, 
mesial hollow obscurely defined on the sides, but extending faintly from the beak to the large sinus in the front 
margin ; profile much, and regularly arched, greatest depth about the middle of the length; beak very small, 
depressed. Surface even, covered with obsolete, obtuse, thread-like strize (ten in two lines) and a few incon- 
sponau concentric lines of growth. Width of average peel two inches, jegpaxcione length of receiving 
valve 5, of entering valve %, width of sinus in front margin ;%, depth thereof 4, depth of both valves ~. 

The absence of cardinal area easily separates this fossil from the Spirifera glabra, of which it often assumes 
the form. The internal spiral appendages are very large. 

Position and Locality—Not common in the carboniferous limestone of Derbyshire. 


ATHYRIS GLOBULARIS (Phill. Sp.) 
Ref. and Syn. = Spirifera id. Phill. Geol. York. Vol. II. t. 10. f. 22 


Desc.—Rhombie, rounded, moderately gibbous ; lateral margins obtuse, forming thickened edges at several 
stages of growth; lateral margins nearly straight, front margin raised into a deep rounded sinus, producing 
little or no ridge on the entering valve, but a deep mesial hollow, running distinctly to the apex of the beak in 
the receiving valve. Entering valve evenly gibbous, orbicular when young, without trace of mesial ridge; 
becoming rhombic after half an inch long, with the middle portion corresponding to the sinus in the front 
margin obscurely defined as a rounded ridge by the more abrupt bending down of the sides towards the lateral 
margins; profile very slightly arched, greatest depth about the middle. Receiving valve moderately and evenly 
gibbous, greatest depth at one-third from the beak ; mesial hollow deep, narrow in the rostral portion, gradually 
widening towards the front; beak obtuse, much incurved, with a small rounded perforation at the apex. 
Surface smooth, with numerous, irregular, thickened interruptions of growth; tissue fibrous under the lens. 
Internal cast with a few SH radiating linear impressions. Width of large specimen ten lines, pEavorany 
length of nou valve #4, of entering valve +, width of sinus in front margin ;, depth of sinus =, ea of 
both valves “, length and width of ordinary sized Scotch specimens seven en depth of both valves =, depth 
of sinus in front margin =. 

Several writers refer this species, as a variety, to the Athyris ambigua, but I have seen a considerable 
number of specimens apparently very constant in their characters, and certainly distinct therefrom, by the want of 
sulcus on the entering valve, &c.; it has also been referred to the A. De-Roissyi, but the size is always much 
jess, and the concentric lineation is never fimbriated nor marked with longitudinal striz. 

Position and Locality—Common in the carboniferous shale of Glasgow; common in the carboniferous 
shale of Craige, near Kilmarnock ; rare in the carboniferous limestone of Dalmellington, Ayrshire. 
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ATHYRIS GREGARIA (J/°Coy). 


Ref. and Syn. = Atrypa id. M°Coy, Carb. Foss, Irel. t. 22. f. 18. 


Dese—Longitudinally trigonal, greatest width near the front margin; lateral anterior angles rounded ; 
lateral margins with a small rounded wave towards the entering valve, thence remaining nearly in one plane till the 
middle of the front margin of specimens exceeding five lines long, in which it is raised into a very shallow, wide 
sinus ; valves nearly equal in depth, sometimes the receiving and sometimes the entering one deepest. Entering 
valye moderately convex along the middle, most tumid close to the beak in many specimens, no distinct mesial 
ridge. Receiving valve with a very large, projecting, moderately incurved thick beak, with a small foramen at 
the apex; the sides near the beak are inflected to form an obtusely-defined, elongate, flattened, or slightly 
coneave space on each side, which is also slightly marked in some specimens of the entering valve, but 
nearly absent from both valves in some specimens; the long posterior lateral margins very obtusely rounded ; 
middle of the valve, after five lines long, depressed into a very wide shallow sinus, corresponding with the 
wave in the front margin. Surface under the lens shewing fine, concentric, obtuse striz of growth, crossed 
by obsolete, obtuse, longitudinal strize, nearly equalling them in size, but very much larger than the fibrous 
tissue of the shell. Length of average specimen eight lines, greatest proportional width (near the front 
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margin) =, length of entering valve ;;, depth of both valves 5. 


Var. a. TRAPEZOIDALIS (M°Coy). P1.3. D. fig. 20*. 


Form varying from very broad-ovate, to trapezoidal; greatest width a little in front of the middle; length 
equalling or considerably exceeding the width ; lateral inflection of the margins nearly obsolete ; beak of receiving 
valve small, abruptly incurved; the produced narrowed front scarcely raised at the margin, even at seyen or 
eight lines long, and producing no distinct mesial hollow in the receiving valve. Other characters as in the 
above type. 

It is only after much hesitation that I venture to unite the Kendal and Derbyshire fossils with my 
originally-described A. gregaria; that species occurring gregariously in immense profusion in the limestone 
of Church Hill, Fermanagh, also forming great masses in that of Ballycastle, Antrim, and being remarkably 
constant in its singular trigonal form, wide front, and very obtuse, nearly straight sides and large beak: some 
of the Kendal specimens however agree exactly with the Irish ones, although the more common variety there 
has the front narrowed, and produced, and the lateral inflections of the margins near the thickened beaks are 
less marked ; these seem to pass insensibly into the ovate forms, with the small beak, a most extreme example 
of which I have figured Pl. 3. D. f. 20*. 

The trapezoidal variety with the narrow rounded front, long posterior lateral margins meeting the straight- 
ened, anterior, shorter lateral margins at the obtusely-rounded, narrowed, lateral angles, which are only a 
little in front of the middle, and in which the beak is also smaller than in the principal type, seems to abound 
most in the Derbyshire limestone, but seems to pass gradually into both the ovate and trigonal forms. The 
spiral appendages are of moderate size. When decorticated several strong longitudinal impressions are often 
seen radiating from the beak toward the front. 

Position and Locality—Gregarious in considerable abundance in the lower carboniferous limestone of 
Kendal, Westmoreland; also in the lower carboniferous limestone of Derbyshire; rare in the lower car- 
boniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P1. 3. D. fig. 20*, abnormal ovate variety, with small beak, front view, natural 
size from the limestone of Kendal; fig. 20* a, do. end view, shewing the very slight wave in the front margin ; 
fig. 20* 5, do. profile; fig. 20* ¢, surface strongly magnified, shewing the fibrous tissue, and the longitudinal 
obtuse strice. 
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ATHYRIS PARADOXA (M°Coy). 


Ref. and Syn. = Actinoconchus paradowus M°Coy Syn. Carb. Foss. Irel. t. 21. f. 6. = Atrypa expansa Sow. Min. 
Con. t. 617. f. 1. lower right-hand figure (not the middle nor left-hand figures) = Terebratula De-Roissyi de 
Vern. Bul. de la Soc. Géol. de France, Vol. XI. t. 3. f. 1 @ and ¢ (not of Eveillé) = Terebratula planosul- 
cata de Kon. Anim. Foss. Belg. t. 21. f. 2. (not Spirifera planosulcata Phill.) 


Desc.—Almost orbicular, sides and front forming three-fourths of one circle; beaks very small, slightly 
projecting, perforation in receiving one small; valves almost equally deep; entering and receiving valves gently 
and evenly convex, without trace of mesial ridge or hollow; lateral and front margins perfectly in one plane, 
without trace of sinus. Surface of both valves occasionally shewing traces of faint, obscure, interrupted, obtuse, 
equal, radiating lines, (eight in two lines at four lines from the beak, four in two lines, at eight lines from 
the beak); also marked with slightly irregular, concentric, imbricating strize, obsolete near the beak, becoming 
gradually stronger towards the margin, where they are prolonged into flat, continuous, nearly semicircular 
plates, often half or three-fourths of an inch in width; when preserved these extended lamellee have a smooth 
space, about half a line wide, where they join the convex part of the valves, the remaining portion being 
marked with flat, radiating sulci; when broken off they merely leave concentric lines of growth, which at the 
adult length of nine lines are greatly thickened. Average width eight lines, proportional length of receiving 
valve “, length of entering valve ,;;, depth of both valves together 55. 

When the extended flattened lamelle are broken off, as is the case in the greater number of specimens, 
they only leave traces of obscure lines of growth (about ten in two lines) so nearly obsolete in all the rostral 
portion that it seems smooth, but shewing by their thickness, and the extreme obtuseness of the edge in 
specimens approaching nine lines in length, that that is the ordinary adult size, although I have seen some 
rather larger, not bearing such marks of age. It is only close to, or immediately at the margin, that we find 
these paradoxical, greatly-extended shelly, flat, radiated lamellze, which if perfect would considerably exceed the 
length of the shell in width. I imagine that they are found at the margins because there the corresponding 
lamellze of the two valves would come in contact and support each other; but, by growth of the shell, they would 
become separated when a new edge was formed between them, leaying them erect, insulated, and liable to be 
broken off by the slightest accident, The same thing can be seen in the recent Tridaena sguamosa, where the 
great scale-like laminee near the beak are always effaced, while those near the margin are perfect ; the rather 
close, flattened, radiating sulcation of those laminze is not divided into spines, as in the A. De-Roissyi; the traces 
of longitudinal radiation occasionally seen on the valves is very partially developed; the spiral appendages are 
very large, the apices of the cones placed at about one-third the length of the front margin. Mr Sowerby 
seems to confound this species with the A. expansa, which however his own figures truthfully shew to be much 
larger, and (by the lines of growth) of a totally different wide, transversely-elliptical figure, at all ages. M. de 
Koninck has confounded it with the Spirifera planosulcata of Phillips, from which it totally differs in figure and 
want of the deep mesial hollow in each valve characteristic of that species. The want of mesial fold in the 
adult, and the lamellz not forming narrow, spinous fringes as well as the regular, obtuse yalves, separate it from 
the A. De-Roissyi, with which M. de Verneuil originally united it. 

Position and Locality —Common in the dark lower carboniferous limestone of Lowick, Northumberland ; 
rare in ditto, Kendal; rare in ditto, Derbyshire. Doubtful specimens in the carboniferous shale of Beith, 
Ayrshire. zy 

ATHYRIS PECTINIFERA (Sow. Sp.) 


Ref. and Syn. = Atrypa pectinifera Sow. Min. Con. t. 616 = Cliothyris id. King, Perm. Foss. t. 10. f. 1 to 10. 
?= Terebratula De-Roissyi M. V. K. t. 9. f. 2 (not of Eveillé) = 7. pectinifera id. id. t. 8. f. 12. 


Desc.—Transversely, very broad-ovate; beaks small, slightly prominent; scarcely any trace of mesial 
ridge or hollow, or sinus in front margin at six lines long, the margins being in one plane; valves almost 
equally deep, sometimes one, and sometimes the other slightly deeper ; greatest depth of each a little behind the 
middle; each valve evenly convex, marked with narrow, imbricating, concentric laminz of growth, which when 
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well preserved are at a slight distance from the base, divided into fringe-like rows of slender spines, lying flat on 
the surface, arranged in almost continuous radiating lines, and leaving a faint obtuse lineation on the shell in 
their absence (about ten of these strie in the space of two lines at four lines from the beak) ; beak of receiving 
valve moderately incurved, with a small round perforation at the apex, sometimes appearing open to the hinge. 
Width about seven lines, proportional length of receiving valve 7%, of entering valve 2, depth of both valves * 
to =. 

Te the large, wide, depressed, Permian shell, with the strong mesial sinus in the margin beyond six lines 
long, figured in the Geology of Russia under the name 7’. De-Roissyi, belongs to the present fossil, it would be 
exceedingly difficult to separate the Permian and carboniferous species, the only apparent difference being the 
rather finer radiating fimbriation. None of the English specimens, however, of A. pectinifera have been observed 
of the size at which the mesial ridge and furrow of A. De-Roissyi begin to be developed; this character alluded 
to by M. de Verneuil and Professor King as distinctive therefore fails. The only difference which strikes me 
between the species being a slightly greater coarseness of fimbriation in the carboniferous one; but all Sowerby’s 
and King’s figures represent this radiation as too coarse when compared with the specimens I have examined 
from Humbleton. Professor King does not seem to have found the mesial septum of the entering valve ; 
I have seen it however distinctly marked. 

Position and Locality.—Not uncommon in the Permian magnesian limestone of Humbleton. 


ATHYRIS SQUAMIGERA (de Kon. Sp.) 
Ref. and Syn. = Terebratula id. id. De Koninck, Sup. Anim. Foss. Bel. t. 56. f. 9. 


Desc.—Rotundato-rhombic, or transyersely very broad-oval, tumid; lateral margins slightly sigmoidal, 
front very abruptly raised into a semielliptical sinus at an angle of about 100°, therefore slightly indenting the 
middle of the front margin of the entering valve. Entering valve very gibbous in the middle, greatest depth a 
little behind the middle, gradually arching to the margins; beak obtuse, prominent; after a length of five lines 
a narrow, rounded, or rotundato-quadrate mesial ridge, extends to the abrupt sinus in the front margin ; 
receiving valve gibbous, gradually arched towards the lateral margins, with a deep, concave, mesial hollow, 
commencing at or within a line of the apex of the beak, becoming more strongly defined by two obtuse ridges 
near the front margin; beak large, tumid, much incurved; foramen large. Surface of both valves covered with 
regular radiating, obtuse, equal, flattened strize (averaging twelve or fourteen in two lines over the surface), 
crossed under the lens by faint, rather closer, subregular, concentric strize, a few of which towards the margin 
after half an inch in length become strong, imbricating, interruptions of growth. Average width ten lines, 
proportional length of receiving valve jj, length of entering valve 4, depth of entering valve *,, of receiving 
valve about =, width of sinus in front margin 4, depth thereof *. 

The specimens which I have examined are rather more tumid at the sides, and slightly less wide than 
Professor de Koninck’s figures; but there can be no doubt of their identity. The species has a general 
resemblance to the A. concentrica and A. De-Roissyi in form, but is rather more obtuse, and has the mesial 
hollow in the receiving valve stronger, and nearer to the apex of the beak, than in those species, from which 
it is completely distinguished by the beautifully regular, obtuse, longitudinal striation, and the less marked 
concentric sculpturing. 

Position and Locality.—Not very uncommon in the carboniferous limestone of Derbyshire. 


Genus. SPIRIGERINA. See page 197. 


SPIRIGERINA? Mantra (Sow. Sp.) 
Ref. and Syn. = Terebratula id. Sow. Min. Con. t. 277. f. 1. 


Dese.—Longitudinally ovate, valves almost equally deep ; commissure of the valves deeply reflexo-dentate 
by the extremities of about thirteen or fourteen very strong, prominent, subequal, angular ridges, separated by 
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very deep acutely angular sulci, rather more than one half of the front margin and one lateral margin elevated 
much above the level of the right lateral margin, and its five or six ridges, Entering valve moderately gibbous ; 
profile regularly and gently arched, so that its depth is greatest in the middle; middle and left side more tumid 
than the right side, which falls with the corresponding depression in the margin; lateral ridges gradually and 
slightly smaller than the middle ones; beak rather prominent, obtuse. Receiving valve slightly unsymmetrical, 
the right half or rather less being manifestly more tumid, and longer than the middle and left side; beak large, 
prominent, only slightly incurved ; profile with the greatest depth rather nearer the beak than the front margin, 
but regularly arched towards both ends; cardinal area high, flat, triangular. Surface closely reticulo-punctate 
under a strong lens. Length seven lines, proportional width 7, length of entering valve ;;,, depth of both 
valves together *. 

I have not perfectly seen the spires in this species, but from the large, flat, cardinal area, and punctured 
shell-tissue, I have little doubt of the genus. 

Position and Locality —Rare in the lower carboniferous limestone of Derbyshire. 


SPIRIGERINA? RADIALIS (Phill. Sp.) 
Ref. and Syn. = Terebratula id. Phill. Geol. York. Vol. IT. t. 12. f. 40 and 41. 


Desc.—Longitudinally broad-ovate ; greatest width about the middle of the length; front and anterior 
lateral margins forming parts of one semicircular curve ; posterior lateral margins converging to the beak, at 
an angle of about 80°; lateral and front margins in one plane, without trace of mesial sinus ; valves almost 
equally convex. Entering yalve slightly and evenly convex, longitudinally ovate ; beak small, prominent; sur- 
face radiated with from fourteen to sixteen very strong, simple, rounded, subequal ridges, continued perfectly 
simple to the apex of the beak; intervening sulci very deep, angular. Receiving valve slightly and evenly 
conyex; profile regularly arched, greatest depth about the middle; beak very prominent, slightly incurved ; 
eardinal area flat, triangular (no straight hinge-line) ; deltidium bipartite; foramen near the apex. Surface 
smooth to the naked eye, granulo-punctate under a strong lens, Length of small specimen two and half lines, 
proportional width “, length of entering valve +, depth of both valves ;;;. 

(Professor Phillips figures a specimen five lines long, in which the proportional depth of both valves 
together is *). The bipartite deltidium beneath the foramen in the flat area under the beak, and the coarsely- 
punctured tissue, as in the S. reticularis and 8. desquamata, leave little doubt on my mind of the true genus of 
this shell, although I have not yet seen the spires. 

Position and Locality —Rare in the carboniferous limestone of Derbyshire. 


7th Family. RHYNCHONELLIDZ. See page 199. 
Genus. HEMITHYRIS. See page 199. 
HeEMITHYRIS ACUMINATA (Mart. Sp.) See page 380. 
Ist Var. acuminata (Martin Sp.) See page 381. 


Position and Locality—V ery common in the main, grey, or lower, carboniferous limestone of Derbyshire ; 
in several varieties ; similar specimens very common in carboniferous limestone of Malham Moor. 


2nd Var. PLATYLOBA (Sow.) See page 381. 


Position and Locality Common in the carboniferous limestone of Derbyshire. 


3rd Var. pPuGNus (Sow.) See page 381. 


Position and Locality—Common in the carboniferous limestone of Derbyshire ; common in the dark lower 
earboniferous limestone of Isle of Man; common in the lower carboniferous limestone of Lowick, Northumber- 
land; in the carboniferous shale of Glasgow. 
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4th Var. mEsocona (Phill.) See page 381. 


Position and Locality —Rare in the lower carboniferous limestone of Derbyshire. 


HEMITHYRIS ANGULATA (Linn. Sp.) 
Ref. and Syn. = Anomia angulata Linn. Syst. Nat.= 7. excavata Phill. Geol. York. Vol. II. t. 12. f. 24. 


Dese—Longitudinally subtriangular, greatest width along the front margin; posterior lateral margins of 
both valves depressed, forming a broad, oval, concave space, extending from the beak rather more than half the 
length of each side; lateral and front margins nearly in one plane in young specimens five lines long, after 
which the whole front becomes greatly raised into a deep subquadrate sinus. Entering valve rather flattened 
except at the beak, which is very obtuse and abruptly incurved; profile nearly straight, very slightly arched, 
the long posterior lateral margins abruptly deflected nearly at right angles; surface even for about one to two 
* lines from the beak, after which three very large acutely-angular ridges become developed, extending to the 
wide sinus in the front margin, which they very deeply indent with acutely-angular teeth, the middle ridge 
slightly larger than the lateral ones; intervening hollows very sharply angular, slightly larger than the ridges ; 
two slightly smaller, similar, large, acutely-angular ridges on each side. Receiving valve flattened in the young 
shell of five lines long, with a nearly straight profile, beyond which all the middle portion is semicircularly 
arched to fill the large sinus in the front margin, the narrowed portion corresponding to the two lateral plaits 
on each side remaining straight; beak very large, prominent, pointed, scarcely incurved ; posterior lateral 
margins abruptly deflected at right angles to form part of the ovate depression on each side, which is defined 
by a sharp angulation; foramen triangular, moderate ; lateral margin having a very small curve towards the 
entering valve near the beak, but a strong semicircular curve towards the receiving valve in the remainder of 
the depressed lateral portion ; edges between the plaits very deeply and angularly indented. Shell-tissue coarsely 
fibrous under the lens, marked, principally in the hollows between the ridges, with longitudinal obtuse striz, 
about ten in one line, crossed by faint, obtuse, concentric lines of growth, about equalling them in size. Length 
of average specimen ten lines, proportional length of entering valve ;j,, width =, width of sinus in front 


52 50 47 


margin +, depth thereof =, length of posterior, lateral, depressed spaces 5, depth of entering valve (greatest 


60 2 


near the front) =, depth of receiving valve %; length of young specimen six lines, proportional length of 


90 


entering valve ;%, length of posterior lateral depressed spaces ,j;,, width ;;;, depth of entering valve and depth of 
sinus ;,, depth of receiving valve ;. 

This very remarkable species is not likely to be confounded with any other. The original specimen 
described by Linnzeus, and ticketed in his handwriting, is in the collection of the Linnzean Society of London, 
Young specimens are depressed, nearly equivalve, the outline being an isosceles triangle, without sinus in the 
front margin, and with the great angular ridges only marked at the edge: with age the sinus in the front margin 
and depth of the entering valve increase very rapidly. 

Position and Locality.—Rare in the carboniferous limestone of Yorkshire; very common in the dark 
lower carboniferous limestone of Isle of Man. 


HEMITHYRIS FLEXISTRIA (Phill. Sp.) 


Ref. and Syn. = Terebratula flexistria Phill. Geol. York. Vol. II. t. 12. f. 33, 34. 


Dese.—Transversely broad-ovate, or rotundato-rhombic; lateral margins nearly straight; sinus in front 
margin abruptly raised, very wide, oblong. Entering valve moderately gibbous, flattened, or slightly concave in 
all the middle portion; beak obtuse, much incurved, tumid, from whence the profile is nearly straight in the 
middle portion, and abruptly arched downwards towards the margin, so that the greatest depth is at about two- 
thirds the length from the beak; sides very abruptly arched downwards, nearly vertical; posterior lateral 
margins with an obscurely-defined, slightly concave, elliptical space (suleated like the rest), extending nearly 
one-half the length; about eight or nine strong, angular ridges raised with the mesial sinus, which only 
interrupts the evenness of the valve close to the margin; about seven to ten slightly larger, very much curved 

[rasc. 111. ] 


440 BRITISH PALAZOZOIC FOSSILS. [Bracutopopa, 


ridges on each side; those of the middle simple, those of the sides occasionally duplicate near the margin, all 
continued simply to the beak. Receiving valve moderately and evenly convex in the rostral portion for three 
or four lines long, after which the narrow sides are continued straightly to the margin, but the wide mesial 
portion is regularly arched downwards, to fill the mesial sinus; lateral ridges straight; beak very small. 
Average width eight lines, proportional length of receiving valve ,“;, length of entering valve ;;,, width of mesial 
sinus ,”, depth thereof ,{;, depth of entering valve =, depth of receiving valve in middle of side =. 

This species differs from H. plewrodon, in its much more numerous and smaller ridges, and the great 
curvature of the lateral ones of the entering valve, as well as the remarkable depression of all the middle 
portion ; from Terebratula (Camerophoria) sulcirostris and C. ventilabrum it is distinguished by all the ridges 
extending to the beak. The two distinctly separated diverging dental lamelli in the receiving valve, and mesial 
septum in entering valve, are small. 

Position and Locality —Not uncommon in the carboniferous limestone of Derbyshire. 


HEMITHYRIS HETEROPTYCHA (JM°Coy). PI. 3. D. fig. 19. 
Ref.—Id. id. M°Coy, Annals of Nat. Hist. 2nd Series, Vol. X. 

Desc.—Transversely oval, very gibbous ; hinge-margin obtusely arched ; front much elevated into a deep, 
subquadrate, oblong sinus, inclining backwards from the line of the lateral margins at about 80°, which only 
affects the even convexity of the entering valve near the margin. Entering valve evenly gibbous, slightly flat- 
tened, or even concaye, in the mesial line near the beak; profile abruptly incurved at the beak, and rather 
abruptly curved downwards near the front margin ; intervening portion nearly straight, the greatest depth being 
at about two-thirds the length from the beak; sides very abruptly arched downwards to the lateral margins, 
which are very slightly sigmoid at the sides; the commissure obtusely angular up to the beak, having on each 
side of the rostral portion a very slight narrow depression ; three mesial ridges occupy the width of the top of 
the sinus, very large, obtusely angular, deeply indenting the margin, and continued simply to the beak; lateral 
ribs dichotomising at from one to two lines from the beak, unequal in size, fifteen or sixteen on each side near 
the margin, scarcely half the size of the mesial ridges, very strongly arched at the sides. Receiving valve with 
the lateral third on each side, and the rostral portion slightly convex, the middle portion after about two lines 
long very abruptly curved downwards into a very wide mesial hollow, to fill the oblong sinus in the front margin, 
the profile of the middle being nearly semicircular ; the lateral ridges all bifurcate at about three lines from the 
beak; the two large mesial ridges simple, having besides a small dichotomous pair on each side in the sinus. 


85 


Width six lines, proportional length of receiving valve about 4, length of entering valve “,, width of sinus in 


1009 


front margin about ;;, depth thereof ;;;, depth of receiving valve at middle of side %, greatest depth of entering 
valve ;%; the three mid-ridges at margin occupy a space of two lines, six of the lateral ones occupy the same 
space; surface smooth. 

The great number of small, obtuse, dichotomising plaits on the sides distinguishes this from any of the 
varieties of H. flexistria, C. ventilabrum, &e., as well as their extending quite to the beak, and the dispropor- 
tionally large mesial ridges, separate it from the H. bifera and H. cuboides. I have not seen the dental 
lamellee. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P\. 3 D. fig. 19, front view, natural size; (the two mesial ridges should be 
slightly wider, and the lateral ones slightly narrower) ; fig. 19 @, ditto receiving valve; fig. 19 4, profile of ditto ; 
(the top of the sinus should incline slightly more towards the beak, and the middle behind the front edge 
should be more elevated from the front, and flattened in the middle) ; fig. 19 c, view of entering valve of ditto 
magnified two diameters, to shew the difference in character between the mesial and lateral ridges. 


HEMITHYRIS LONGA (M°Coy). PI. 3. D. fig. 24. 


Ref.—ld. id. M°Coy, Annals of Nat. Hist. 2nd Series, Vol. X. 
Desc.—Longitudinally trigonal, length exceeding the width or depth, greatest width at one-third from the 
front margin; lateral anterior margins obtusely rounded ; front very obtusely angulated in the middle; posterior 
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lateral margins long, nearly straight, converging to the beak at an angle of 80°; commissure with a slight wave 
towards the entering valve in the posterior half of the lateral margins; anterior half of the lateral margins 
nearly straight, with a very faint indication of one plait on each side; middle of the front margin elevated at 
an angle of 85° with the plane of the lateral margins, into a wide, tongue-shaped sinus, with sigmoid sides, 
acutely angular in the middle. Entering valve with the profile very slightly arched, greatest depth about the 
middle of the length; sides convex, arched abruptly downwards on each side from the obtuse mesial line. 
Receiving valve flattened, or very slightly convex, for about three lines from the beak, after which the very 
narrow sides alone are continued nearly straight to the obtusely rounded anterior lateral angles, the wide 
mesial portion being strongly depressed, to fill the sinus in the front margin; beak rather large, very slightly 
incurved. Surface smooth, with a few obtuse imbrications of growth near the margin; tissue very coarsely 
fibrous, almost visible to the naked eye. Dental lamelle in beak of receiving valve very short, subparallel, 
slightly divaricating; mesial septum of entering valve very minute. Length nearly six lines, proportional 
width ;%, length of entering valve ;;;, depth of entering valve #4, depth of receiving valve 34, width of sinus “, 
depth thereof >. 

By the great thickening of the margins it is obvious that this little shell is adult. It only approximates, 
in the most remote degree, to one other Hemithyris that I know of, viz. one of the varieties of H. acuminata, 
from which it is distinguished by its very small size, and the length exceeding both the width and the depth. 

Position and Locality.—V ery rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures —PI\. 3 D. fig. 24, front view, natural size; fig. 244, do. profile; fig. 246, do. 
front view of entering valve; fig. 24 c, do. fibrous tissue of the surface, magnified. 


HEMITHYRIS PLEURODON (Phill.) See page 382. 


I might add to what is stated at the above page, that the commissure of the valves is sharply angulated all 
round to the beak on each side. The lateral plaits are sometimes as few as three on each side; there is often 
a shallow, mesial, longitudinal indentation near the beak of the entering valve; and that the length in pro- 
portion to the width varies from jj; to 3. The young at a couple of lines long have the same number of ridges 
as the adult, but are much flattened, with slight trace of sinus, and seem rather longer. The sharp angular 
extension of all the strong simple ridges to the apex of the beak, separates this species from the H. pugnus 
and C. sulcirostris. The two diverging dental lamellze in the receiving valve are moderate in size, but dis- 
tinctly separated throughout; the mesial septum in the entering valve is small. 

Position and Locality—Common in the carboniferous limestone of Derbyshire; not uncommon in the 
carboniferous limestone of the Isle of Man; a variety rare in the carboniferous limestone of Lowick, Northum- 
berland; a variety with three mesial plaits, common in the carboniferous shale of Craige near Kilmarnock ; 
carboniferous limestone of Berwick-on-Tweed. 


HEMITHYRIS RENIFORMIS (Sow. Sp.) 
Ref. and Syn. = Terebratula, id. Sow. Min. Con. t. 496. f. 1 and 2. 


Desc—Transversely reniform or obtusely bilobed. Entering valve very gibbous; profile greatly arched to 
the beak, and rather more abruptly to the sinus in the front margin; mesial ridge square, flattened at top, 
prominent, strongly defined, and bearing three or four large angular ridges, all becoming obsolete at about five 
lines from the beak; sides very tumid, inflated, much prolonged into elliptical lateral lobes, very steeply sloped 
from the sides of the mesial ridge to the lateral margins, which are faintly arched towards the entering valve 
and very abruptly raised into a very deep oblong sinus, inclining backwards, nearly at 125° from the plane of the 
lateral margins. Receiving valve with a very short adpressed tumid beak; a nearly straight convex portion 
extends from the beak to the base of the sinus on each side, from which it slopes rapidly to the lateral margins 
(giving the characteristic appearance to the sides of the receiving valve, of hanging below the edges); very wide 
middle portion depressed, after two or three lines from the beak, into a very wide concave hollow, which receives 
two or three large angular ridges after about nine lines from the beak, which extend to the middle of the sinus, 
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which they deeply reflexo-dentate; no lateral ribs. Surface smooth, or with obsolete, obtuse, thread-like strize, 
about eight in one line under the lens, crossed by similar obsolete striae of growth; shell tissue of moderately 
coarse flexuous fibres, Dental lamellze in receiving valve very slightly diverging, about one and half lines long ; 
mesial septum in entering valve about three and half lines long. Average width about one inch six lines, 
from beak of receiving valve to middle of ran sinus /;,, from beak of entering valve to same point 4, from beak 
of receiving valve to lateral front margins ;;, nuit of sinus 7, depth thereof about the same, but often less, 
depth of entering valve from middle of side margins ,;,, depth of receiving valve from same point 5}. 

This species is extremely constant in its characters, and certainly distinct from all the varieties of H. acu- 
minata, to which M. de Koninck unites it, by the remarkable character pointed out by Sowerby, of the inflation 
of the receiving valve, giving it the appearance of hanging much below the commissure. 

Position and Locality —Not uncommon in the carboniferous limestone of Derbyshire. 


Genus. PENTAMERUS (Som.) See page 208. 
PENTAMERUS CARBONARIUS (M°Coy). Pl. 3. D. figs. 12 to 18. 
Ref.—id. id. M*Coy, Annals of Nat. Hist. 2nd Series, Vol. X. 


Desc.— Globose, more or less inequilateral; hinge-line nearly as wide as the shell; cardinal angles obtuse, 
lateral and greater portion of front margins in one plane; middle of front margin abruptly raised into a very 
narrow, short, oblong or rounded sinus; commissure blunt from the meeting of the valves at a very obtuse angle. 
Entering valve varying from semicircular to rhombic, very gibbous; beak large, prominent; profile regularly 
arched from the apex to its front margin, its greatest depth about the middle of the length ; mesial ridge narrow, 
flattened, prominent, and strongly defined from the front margin to the apex of the beak, either simple, divided 
by one mesial hollow, or divided into four narrow ridges near the margin; each side with about seven very large, 
rugged, angular, irregular, subequal ridges, at six lines from the beak, beyond which they are either continued 
simple to the margin, or some or all of them dichotomise. Surface rather rugged, and very coarsely granulo- 
punctate, or minutely pustular under the lens, with strong thickened interruptions of growth at the margin, 
after nine or ten lines long. Receiving valve extremely gibbous ; beak very large, usually slightly inclined to one 
side, varying greatly in its inrolment, according to the form of the cardinal area, which is sometimes nearly 
half as high as wide, triangular, very slightly concave, and nearly at right angles with the plane of the lateral 
margins, in which case the beak is prominent, and only slightly incurved, the greatest depth of the valve being 
a little in front of its apex, and the profile arching very gradually from thence to the front margin; in other 
specimens the beak is incurved so as nearly to touch that of the entering valve, when the cardinal area is greatly 
reduced, very concave, and lying nearly in the plane of the lateral margins, the profile being more than semi- 
circularly curved; mesial hollow very strongly defined by two thick ridges from the apex to the narrow sinus in 
the front margin, either simply hollowed, or bearing four ridges, much smaller than the lateral ones; lateral 
ridges about ten or twelve on each side at seven or eight lines from the beak, beyond which they are either 
simple, or more frequently di- or tri-chotomised, as they approach the margin, more rugged and irregular in 
direction than those of the entering valve, varying from three to six in three lines at one inch from the beak, 
according to the amount of bifurcation; transverse irregularities of growth more rugged than in the entering 
valve. Internal mesial septum of receiving valve very long, reaching nearly to the front margin, the lines of 
growth slightly arched towards the beak; rostral divaricating portions scarcely two-thirds the length of the 
combined mesial portion, but of slightly greater width where they are in contact; two mesial septa of entering 
valve narrow, scarcely one-third the depth of the mesial septum of the receiving valve, anterior broad ends very 
obliquely truncated, but reaching rather less than half the length pls the valve. Average width one inch two 
lines; proportional length of entering valve i length of hinge-line 4, length of receiving valve varying from 3 


100 


to =, height of cardinal area varying from j= in the ee to #4 in the latter, width ce areal ridge and sinus 


0 


in the front margin >, depth of entering valve % to 4, depth of receiving valve 5, to 7. 


Some of the specimens of this species so nearly resemble Spirifcrs, that it was not until I made sections in 
yarious directions of several specimens, demonstrating the invariable presence of the two narrow, longitudinal, 
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subparallel septa in the entering valve, and the wide, extremely long, mesial septum in the receiving one, with its 
internal divaricating portions flanking the triangular opening in the cardinal area, perfectly agreeing with Penta- 
merus, as well as the absence of spiral appendages, that I was convinced of its true genus. I have had the 
pleasure of demonstrating these specimens to M. de Verneuil, who, like myself, was fully satisfied of their being 
true Pentameri, and saw in them the first example of the genus in carboniferous rocks (the Pentamerus Sella 
and P. plicatus of Kutorga being obviously Camerophoria). 

Position and Locality.—Not very uncommon in the impure lower carboniferous limestone of Kendal, West- 
moreland. 

Explanation of Figurcs—P1. 8 D. fig. 12, natural size, front view, shewing the very small sinus in the 
front margin of a specimen in which the mesial fold is nearly simple; from the carboniferous limestone of 
Kendal; fig. 18, do. fragment of one side of the beak of receiving valve, shewing the width of the mesial 
septum on the left-hand side, one of the concave diverging portions in the middle, and part of the cardinal area 
on the right hand side, the apex of the beak being downwards; fig. 14, do. longitudinal fracture of large 
specimen, shewing the great length of the mesial septum and portion of the divaricating part thereof in the 
receiving valye, and one of the short narrow septa of the entering valve; fig. 15, do. entering valve of specimen 
with much branched ridges, and much incurved, slightly oblique, beak to the receiving valve ; fig. 15 a, do. mag- 
nified surface of the ridges to shew the minute pustulation of the surface; fig. 16, do. variety with very high 
cardinal area, and only slightly incurved beak to the receiving valve, and having the lateral ribs simple; fig. 17, 
do. profile of variety with very gibbous entering valve and yery much incurved beak to the receiving valve; 
fig. 18, do. transverse section of both valves shewing below section of the two small septa of the entering 
valve, and above, the bro» mes al septum, with portion of the divaricating parts. 


Genus. CAMEROPHORIA (King). 


Gen. Char—Shell with the general form of Rhynchonella; entering valve with a thick, short, mesial 
septum from the beak, and a slender hinge-tooth on each side, the septum dilated at its free edge into a 
spatula-shaped process; dental lamella of the receiving valve converging to form a pyramidal chamber in the 
beak, and a short mesial septum in contact with the surface of the valve. Shell-tissue fibrous. 

Differs from Pentamerus in the small size of its internal plates, and in haying but one, thick, central 
septum in the entering valve. 


CAMEROPHORIA GLOBULINA (Phill. Sp.) 


Ref. and Syn. = Terebratula globulina Phill. Encye. Metrop. Art. Geol. Vol. IV. t. 3. f. 3.= 7. corymbosa 
How. T. N. F. ©. Vol. I.= Camerophoria globulina King. Perm. Foss. t. 7. f. 22 to 25. 


Dese.—Pisiform, smooth, lateral margins nearly straight, front margin abruptly raised into a wide W-shaped 
sinus ; commissure sharp. | 1 ering valve very globose, much deeper than the receiving one; greatest depth a 
little behind the mid lie; after two lines from the beak two obtusely angular or rounded ridges extend to the two 
salient angles of the mesial sinus, separated by a rather wider, deep, angular sulcus; side margins at and after 
three lines from the beak, with traces of one or two slightly smaller ridges on each side. Receiving valve rather 
depressed, smooth and gently convex for nearly two lines from the beak, after which the middle becomes 
abruptly depressed to fill the sinus in the front margin, and at the same time one strong, subangular, mesial 
ridge becomes developed, the lateral margins having one or two shorter similar ridges on each side ; beak small, 
gently incurved. Fibrous tissue under the lens rather coarse. Triangular chamber in beak of receiving valve 
large; its mesial septum one line long; mesial septum of entering valve rather smaller. Average length three 
lines, proportional length of entering valve “, greatest width (a little in front of the middle) ;;,, depth of 
receiving valve ;*, depth of entering valve ,{;,. 

This species is not quoted from the continent by Professor King, but I find numerous specimens of it 
from Glucksbriinn in Count Miinster’s collection, under the manuscript name Terebratula bisinuata; a name 
already used by Lamark for a Tertiary Terebratula. 

Position and Locality—Not uncommon in the magnesian Permian limestone of Humbleton. 
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CAMEROPHORIA ISORYNCHA (M/‘Coy). 
Ref. and Syn. = Atrypa id. M°Coy, Syn. Foss. Irel. t. 18. f 8. 


Dese.-—Globose, subcuboidal ; adult specimens slightly deeper than wide ; lateral margins nearly straight ; 
commissures very blunt, scarcely angulated in the adult, at the sides strongly toothed; front margin abruptly 
raised into a rotundato-quadrate sinus; a large, sharply defined, broad, ovate, concave space, sulcated like the 
rest, formed partly of the posterior lateral margins of each valve, extending from the beak rather more than half 
the length. Receiving valve flattened near the beak, and nearly straight from thence along the margins of the 
very wide concave sinus, which begins to be formed after four or five lines from the beak; front, after about 
eight or nine lines from the beak, abruptly arched upwards, nearly at right angles to the plane of the rostral 
portion, to form part of the front; beak thick, obtuse, scarcely incurved ; apical angle about 88°; posterior 
lateral margins abruptly deflected at right angles with the mesial portion ; about three strong, angular, straight 
ridges extend on each side from the beak to the front margin at base of sinus, very deeply and angularly indent- 
ing the edge ; six or seven smaller ones on the deflected flattened or concave portion, strongly arched at their 
extremities; three or five simple angular ridges in the mesial hollow, resembling those of the sides ; sides of the 
hollow steeply inclined, but each divided by one of the ridges, so that there is no remarkably wide smooth space 
between the sulcation of the middle and of the sides. Entering valve very much elevated ; beak large, obtuse ; 
posterior lateral margins on each side of the beak abruptly deflected at rather more than right angles, forming 
a strongly defined concave area on each side; whole surface for a length of ten lines from the beak evenly and 
slightly convex, the profile being very slightly arched from a straight line, and the mesial ridge being scarcely 
indicated even at the margin; beyond this length the front and side margins are abruptly arched over, forming 
a nearly yertical front, at much more than a right angle with the plane of the rostral portion, and meeting the 
reflected portion of the opposite valve almost without angulation ; four or six strong, simple, angular ridges very 
slightly raised with the front sinus, four or five strong similar ridges on each side, and several (about four or 
five) abruptly smaller ones in the concave, posterior, lateral space ; all the ribs of both valves continued sharp 
and distinct to the beak. Average width of adult specimens one inch, proportional length of the nearly straight 

85 


rostral portion of entering valve ;%, depth of deflected front of ditto =, greatest depth of entering valve = 


greatest depth of receiving valve (at one-third from the front margin) ;;,, length of flattened rostral portion of 
receiving valve 7,, width of sinus at base =, depth thereof 10, length of lateral concave space ,{,, width of middle 
in entering valve =, at middle in receiving valve j;;. 

The above description is from a fine Irish specimen from the original locality of Cookstown, ‘Tyrone, where 
it is common in the red arenaceous limestone, like that of Dumfries, underlying the main limestone of the 
country. The English specimens, although exactly identical, are not so perfect. The mesial septum in the 
entering valve is strong, and about half the length of the flattened rostral portion; the mesial septum in the 
receiving valve is nearly as long, and diverges to form a large wide chamber at the beak. 

Position and Locality.—V ery common in the brownish siliceous carboniferous rocks near Shap Toll-bar. 


CAMEROPHORIA LATICLIVA (JM°Coy). Pl. 3. D. fig. 20 and 21. 
Ref. and Syn.= Atrypa id. M°Coy, Carb. Foss. Irel. t. 22. f. 16. 


Desc.—Transversely rhomboidal, wide, very deeply trilobed, rounded; triangular sinus in the front margin 
often as high as the entering valve is long, and either forming a right angle with the lateral margins or inclined 
backwards at an angle sometimes of 115°; middle of the sinus very deeply and angularly indented by three 
large, acutely-angular ridges, which extend from within two or three lines of the beak; sides very small, anterior 
Jateral margins very deeply reflexo-dentate by the ends of about three, large, acutely-angular ridges, which 
extend from within two or three lines of the beak; posterior lateral margins nearly straight, converging to 
the small beak at an angle of about 110°, having a shallow, very wide wave towards the entering valve, and 
a slightly flattened, narrow, elliptical space on each side very imperfectly defined. Entering valve with a 


Bracuiopvopa. | UPPER PALZZOZOIC MOLLUSCA. 445 


smooth slightly convex space, from two to three lines long round the beak, beyond which three, strong, 
sharply angular ridges extend to the front margin along the top of the sinus, separated by very deep, acute, 
re-entering angles; smooth spaces forming the defined sides of the mesial ridge, very highly sloped, and 
about a third wider than the top of the sinus; sides moderately convex, depressed, with about three large 
angular ridges, slightly smaller than those of the middle, arching gradually from the margin towards the smooth 
space near the beak ; after six lines long these lateral ridges obscurely dichotomise ; profile nearly straight from 
the beak to the front margin, with a very slight downward curve at each end. Receiving valve, beak very small, 
closely incurved or adpressed to the beak of the entering valve ; triangular foramen small, rostral space for about 
two lines round the beak smooth and nearly flat, without mesial sinus; beyond this the very narrow sides are 
produced nearly in a straight line, and are gradually divided by the three great ridges; after about the same 
length the middle is abruptly curved downwards to fill the very wide strongly defined sinus in the margin; sides 
of the sinus steep, smooth ; middle with two great angular ridges. Surface under the lens marked with fine, 
irregular, imbricating strize of growth, and coarse, flexuous, longitudinal fibres of the shell-tissue. Width of 


typical specimen eight lines, proportional length of receiving valve {4, of entering valve {, width of mesial sinus 


37 


at base ,{, height thereof =, width of smooth steep side of mesial ridge in entering valve 4, depth from re- 
ceiving valve to top of sinus =. 

This species is very remarkable for its few ribs, deep trilobation (accounting for the wide, steep, smooth 
space on each side of the mesial ridge), and the very small beak. The smooth rostral space, free from ridges, 
extending nearly to the beak, clearly separates this species from any of the varieties .of H. plewrodon, and their 
great size and small number are distinctive characters from the C. ventilabrum. Some very large specimens 
from Derbyshire, nearly ten lines long, shew an obscure duplication of some of the great ridges near the margin. 
The very small depressed sides, wide space free of ridges defining the mesial elevation, and the extremely 
sharp angular definition of the ridges, separate the species from the obtuse H. pugnus. The mesial septum in 
the receiving valve, in specimens of the above size, is from three to four lines long, the divarication forming the 
chamber in the beak is very distinct, but remarkably narrow, being upwards of a line long, but considerably less 
than half a line wide. 

Position and Locality—Carboniferous limestone, Derbyshire ; carboniferous limestone of Lowick, North- 
umberland. 

Explanation of Figures.—P1. 3 D. fig. 20, extremely large specimen from the carboniferous limestone of 
Derbyshire, shewing the narrow straight sides, and extremely wide, defined, mesial hollow of the receiving 
valve; natural size, shewing one short unusual additional ridge in the sinus, and one or two at the side margins, 
from the extreme age; fig. 20a, ditto portion of fibrous shell-tissue, magnified; fig. 20 4, entering valve of 
same specimen, shewing the smooth space near the beaks, form of ridges, and the slight, unusual appearance 
of a branch or supplementary rib at the margin; fig. 20 c, profile of same specimen; fig. 21, slightly typical 
specimen, shewing the great height of the sinus, &c.; from the limestone of Lowick. 


CAMEROPHORIA SCHLOTHEIMI (V. Buch Sp.) 


Ref. and Syn. < Terebratulites lacunosus (pars) Schlot.= 7. Schlotheimi V. Buch, Ueber Terebrateln, t. 2. f. 32 = 
Camerophoria Schlotheimi + OC. multiplicata King, Perm. Foss. t. 7. f. 10 to 21, and f. 26 to 32. 

Desc.—Transversely rhombic ; lateral margins nearly in one plane ; front margin abruptly raised into a very 
wide, deep oblong sinus, slightly narrowed above ; commissure acute all round. Entering valve gibbous along the 
middle; beak small, prominent; profile regularly arched, its greatest depth in the middle of its length ; smooth, 
evenly convex, without ridges or mesial fold for about two lines from the beak, after which the sides arch much 
more abruptly to the margins than the middle, leaving a square, broad, mesial ridge, increasing in prominence 
and sharp definition with age, its sides very steep and smooth; mesial ridge with from two to eight subangular, 
subequal, longitudinal ridges; each side with from three to eight similar ridges, sometimes appearing at two 
lines from the beak, and often not till after six lines. Receiving valve moderately and evenly convex for about 
three lines from the beak, which is prominent and slightly incurved, beyond which the middle becomes de- 
pressed into a very wide, flattened, hollow, rounded by steep smooth sides to fill the sinus in the front margin, 
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and at the same time receives from one to nine subangular, usually simple, plaits; sides of the valve flattened 
towards the margins and nearly straight, receiving the same number of ridges as in the entering valve, at a 
distance varying from two to five lines. Width of rather large specimen one inch two lines, proportional length 
of receiving valve ~, of entering valve {;,, width of sinus at base ;%, depth thereof ;{;, depth of entering valve *, 
depth of receiving valve ;;;,, length of rostral chamber ;,, width ,;;, length of mesial septum in entering valve 3%. 

The above measurements give the ordinary proportions of this very common species, but many specimens 
are proportionally longer, and some more depressed. I have traced the passage so perfectly between the C. 
Schlotheimi with one, two, three, four, or five mesial ridges to the large C. multiplicata of King, in which they 
vary from four to nine, that I can have no doubt of the latter species being founded merely on very fully grown 
examples of the former one. In very old specimens, intermediate ridges make their appearance between several 
pairs of the primary ones, and even in small specimens, at four or five lines from the beak a bifurcation is occa- 
sionally seen of one or other of the ridges. 

The greater number of specimens have the greatest width slightly in front of the middle, but in the most 
elongate form it is at two-thirds the length from the beak. Professor King figures some specimens shewing a 
shelly flattened expansion, more than a quarter of an inch wide round the margin (as in Athyris paradoxa, A. 
planosulcata, &c.), and also the very much branched impressions of the pallial vessels, the main trunks of which 
he represents as forming a small, nearly circular, loop on each side, starting from the end of the mesial septum 
and arching successively forwards, outwards, and backwards, nearly to the point of starting, the branches 
towards the margin being given off from the outer side of these loops. 

Position and Locality.—Very abundant in the Permian magnesian limestone of Humbleton. 


CAMEROPHORIA suLcIROsTRIS (Phill. Sp.) 


Ref. and Syn. = Terebratula sulcirostris Phill. Geol. York. Vol. IL. t. 12. f. 31 and 32 + 7. ventilabrum id. 
id. t. 12. f. 36, 38, 39. 


Dese.—Rotundato-trigonal, or subovate ; lateral margins nearly straight, commissures acute; middle of 
front margin very abruptly raised into an oblong or slightly rounded sinus. Entering valve moderately and 
evenly gibbous, the broad mesial ridge only slightly defined or elevated near the margin; profile regularly arched 
from the beak to the front margin, so that the greatest depth is about the middle of its length, mesial ridges 
five to nine, angular, simple, or in old specimens the outer one on each side with a slight bifurcation at the 
margin ; lateral ridges five to seven on each side, about equal to the mesial ones, also simple except at the edge 
of very large individuals ; all the ridges obsolete on the rostral portion, leaving a space round the beak, of three 
or four lines, smooth. Receiving valve with a very large prominent beak, to which the sides converge at an 
angle of 87°; the posterior lateral margins abruptly deflected near the beaks, to form a flattened space, confined 
to this valve, and defined by an obtusely rounded angulation; the smooth rostral portion (about three or four 
lines from the beak) convex, moderately tumid, beyond which the sides are flattened or slightly concave, each 
bearing seven or eight straight angular ridges; mesial sinus abruptly formed after two or three lines from the 
beak, at the same time that the mesial ridges appear, which are usually four in number; middle of the mesial 
hollow flattened; sides steep, smooth. Width of small specimen eight lines, proportional length of receiving 
valve *., length of entering valve 74, depth of entering valve at two-thirds from the beak ;%,, greatest depth of 
receiving valve at one-fourth the length from the beak ;{;, width of mesial sinus ;5;, height thereof 5; greatest 
depth of both valves at right angles to plane of lateral margins ;;;. 

The large smooth rostral space of each valve from the ribs not extending more than from two to three lines 
from the apex, separates this species from H. pleurodon or H. flewistria. The above description is from an 
Irish specimen in the collection; the English ones being considerably larger, but crushed and imperfect. The 
chamber in the beak of the receiving valve is very small, but the mesial septum formed by the junction of its 
walls is strong, and nearly as long as the mesial portion; the mesial septum in the entering valve is only about 
two lines long. 

Position and Locality —Not uncommon in the black limestone overlying the main limestone of Derbyshire, 
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Genus. ORTHIS. See page 212. 


ORTHIS CONNIVENS (Phill. Sp.) 


Ref. and Syn. = Spirifer id. Phill. Geol. York. Vol. IL. t. 11. f. 3.= 0 striatula Schlot. de Koninck, Foss. Bel. 
t. 13. f. 12 (mot of Schlotheim). 

Dese.—Rotundato-oblong, very inequivalve. Entering valve deeper and longer than the receiving one, 
extremely gibbous in old specimens; lateral margins nearly straight, very faintly sigmoid ; middle of front 
margin with a very shallow wide elevation towards the entering valve; hinge-line much less than the width 
of the shell; sides broadly rounded, greatest width about the middle, middle of front slightly sinuate ; beak 
very large, obtuse, inflated, extending considerably beyond the hinge-line and a little beyond the beak of 
the receiving valve; profile very much arched; greatest depth at one-third from the beak; a faint, shallow, 
mesial depression to the slight sinus in the middle of the front; sides steeply arched towards the margins. 
Receiving valve with a small, slightly prominent beak; cardinal area triangular, nearly at right angles to the 
plane of the lateral margins; rostral portion very slightly convex for four or five lines round the beak; sides 
flattened, sloping rather abruptly towards the margins, after five or six lines from the beak, the middle is 
depressed into a wide, plano-concave, shallow sulcus, corresponding with the sinus in the front margin. Surface 
with numerous, rather strong, concentric imbrications of growth about a line apart; surface longitudinally 
marked with very irregularly unequal, subequal, longitudinal sulci, rather less than their thickness apart, of 
nearly equal size on all parts of the shell (averaging ten or eleven in two lines, at six lines from the beak), the 
elevated strize rounded, or very obtusely subangular, occasionally di- or tri-chotomising at irregular distances, 
often with the branches reuniting, those on the sides divaricatingly arched; here and there some of the strize 
become rather rapidly more prominent, as if to rise into spines, then are abruptly reduced to less than their former 
size; ridges and sulci under the lens minutely granulo-punctate. Width of large specimen one inch one line, 
proportional length of entering valve *,, length of receiving valve ;%, width of hinge-line y,, height of cardinal 
area ;4,, width of sinus in front margin about &, depth thereof about 74, depth of receiving valve 77, depth of 
entering valve 4; width of young specimen nine lines, proportional length of entering valve =, depth of both 
valves *. 

It is difficult to say positively whether this is or is not a distinct species from the O. resupinata ; the enter- 
ing valve distinctly exceeding the receiving one in length, its very great gibbosity, more distinct mesial hollow, 
and slightly coarser strize, with less distinct and less numerous spine-like truncated thickenings of the striz, as 
well as the slight notch in the front margin, from both valves having a slight mesial hollow,—all these characters 
seem so much more strongly marked in the O. connivens, than in the O. resupinata, that it is very probable they 
are distinct species, more especially as the former fossil becomes so rugose from the number and strength of the 
concentric imbrications of growth, that it is obvious it reaches its adult size at about one half the linear dimen- 
sions of the O. resupinata. ‘This species differs from the Devonian Terebratulites striatulus of Schlotheim, to 
which it has been referred by M. de Koninck, by the very much greater depth of both valves in moderately 
large specimens, the great gibbosity of the entering valve, as well as its less definite mesial hollow, and less 
regular striation. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire, and in the lower carboniferous 
limestone of Lowick, Northumberland. 


OrtHIs GIBBERA (Porth. Sp.) 
Ref. and Syn. = Atrypa gibbera Portk. Geol. Rep. t. 88. f. 1. Orthis id. M°Coy, Syn. Carb. Foss. Irel. t. 18. f. 9. 


Dese.—(Young) truncato-orbicular, convex, front margin slightly raised: (adult) semicylindrical, depth 
exceeding the width; sides subparallel, rostral portion of the shell flattened or moderately convex; front of 
both valves, after about nine lines from the beak, deflected nearly at right angles, much produced, rounded at 
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the sides, flattened in the middle; hinge-line rather less than the width of the shell; cardinal angles obtuse ; 
lateral and front margins nearly in one plane in young specimens ; in old individuals the lateral margins are 
very slightly sigmoid, and the middle of the front raised into a small, narrow, rotundato-quadrate sinus, from 
which a slightly elevated flattened ridge extends a short way on both valves of most specimens, but often obso- 
lete. Receiving valve with a moderate, slightly curved, triangular area, nearly at right angles to the plane of the 
lateral margins; beak slightly tumid, prominent; surface sloping to the margins with slight convexity for about 
nine or ten lines, after which the margin is obtusely deflected nearly at right angles. Entering valve much 
deeper than the receiving one, beak large, obtuse ; whole surface moderately convex for nine or ten lines, after 
which the margin is obtusely deflected nearly at right angles, the rounded intervening angle being the deepest 
part of the valve in old specimens; greatest depth of the rostral portion, at about one-third from the beak. 
Surface with very fine, nearly regular, longitudinal striz (averaging twenty in two lines at six lines from the 
beak), some of them at irregular intervals abruptly thicker than the rest; concentric lines and imbrications of 
growth slightly marked. Width of adult specimen one inch three lines, proportional width of hinge-line {;, 
height of cardinal area ;3, length of moderately convex rostral portion of each valve ;;, depth of deflected front 
of entering valve to side of mesial sinus ;j;, depth of deflected front of receiving valve to same point ;;, width 
of sinus in front margin 7, depth of do. ;j;. 

The beak of the entering valve is slightly more prominent than that of the receiving one, if measured from 
the front margin. The very great gibbosity of the adults, and the extremely fine striation, separate this species 
from either the O. connivens, or O. resupinata; the inflated portions of the striz are not placed so regularly 
alternate as in the O. resupinata, nor are they so rapidly thickened nor truncated after so short a length; but 
instead of the triangular, drop-like appearance which they present in that species, they rather resemble thickened 
strize continued for a great length, often with considerable regularity. 

Position and Locality—One obscure specimen from the lower carboniferous limestone of Kendal, West- 
moreland. 


Ortats Micue ini (Lév. Sp.) 


Ref. and Syn. = Terebratula id. Léveillé Mém. de la Soe. Géol. de France, Vol. II. t. 2. f. 14 to 17 = Spirifera 
filiaria Phill. Geol. York. Vol. II. t. 11. f. 3 = Orthis Michelini M. V. K. Geol. Russ. t. 13. f. 1. 


Desc.—Longitudinally subtrigonal or obovate ; greatest width a little behind the front margin, equal to the 
length; front broad, nearly straight ; lateral margins long, very slightly convex, converging posteriorly to the 
very narrow hinge-line, depressed ; lateral and front margins nearly in one plane, without distinct sinus. Entering 
valve deeper than the receiving one, gently convex along the middle; beak very small, depressed, slightly pro- 
minent; profile gently arched, greatest depth at one-third from the beak; a very faint, wide, mesial flattening or 
concavity extends nearly from the beak to the front margin; sides rapidly sloping with gentle convexity to the 
margins. Receiving valve rather tumid near the beak, which is of moderate size and prominent; profile sloping 
from a little in front of the beak, with very slight convexity, to the front margins; sides flattened, abruptly 
sloping to the margins from the middle portion, which is wide and flattened after a few lines from the beak. 
Surface of both valves marked with rather coarse irregular imbrications of growth, radiated by rather coarse 
subequal strize of nearly uniform size over the whole shell (usually ten in two lines at six lines from the beak), 
occasionally dichotomising at irregular distances, and at moderately rare intervals set with short, solitary, 
pointed tubercles, nearly as thick as the ridges on which they are placed (but not preceded by any remarkable 
thickening, nor followed by any marked diminution of the ridge, as in O. reswpinata) ; granulo-punctation under 
the lens, moderately coarse. Cardinal area of entering valve very small, in the plane of the lateral margins; area 
of receiving valve somewhat larger, inclined at about 40°. Average length and width eleven lines, length of 
entering valve slightly less, proportional depth of receiving valve ;,, of entering valve ;;;, length of hinge-line =, 
depth of area about ;%, (one specimen one inch six lines long). 

The form of this species is very peculiar, from the greatest width being near the wide subtruncate front 
margin, and the posterior end seeming narrowed, from the long slightly curved sides converging to the very 


Bracniopvopa. | UPPER PALAZEOZOIC MOLLUSGCA. 449 


small hinge-line; the striation somewhat resembles that of the O. connivens, but is more regular; it differs from 
that of the O. resupinata in wanting the peculiar gradual dilatation of certain parts of some of the strize before 
the occurrence of a spine-like projection, and the remarkable abrupt diminution of the swollen ridge beyond the 
spine; the spines in the present species being difficult to see, and never producing those elongate, drop-like 
marks of that species. The front is sometimes very faintly sinuate in the middle, and occasionally with an almost 
imperceptible wave towards the entering valve. The elongate subtriangular form, and general depression of the 
valves, as well as the difference noted in the striation, separate it from both the O. resupinata and O. connivens. 

Position and Locality—Extremely common in the lower carboniferous limestone of the Isle of Man, very 
common in the carboniferous shales of Beith, Ayrshire. 


ORTHIS RESUPINATA (Mart. Sp.) 


Tief. and Syn.= Anomites resupinatus Martin, Pet. Derb. t. 49. f. 13 and 14= Terebratula resupinata Sow. 
Min. Con. t. 325 = Orthis id. de Koninck, Foss. Bel. t. 13. f. 9. 


Desc.—Transversely oval, one of the long sides slightly truncated by the hinge-line, which is of moderate 
length ; cardinal angles obtuse, sides semielliptically rounded; front wide, broadly arched ; lateral and front 
margins in one plane in young specimens, raised with a very shallow wide wave towards the entering valve in 
old ones. Entering valve deeper than the receiving one, broadly and nearly uniformly convex, flattened at the 
posterior lateral margins ; beak obtuse, prominent, incurved to the level of the hinge; profile regularly arched, 
greatest depth at about one-third from the beak; in some specimens an exceedingly faint, narrow, mesial con- 
cavity, extends nearly from the beak to the front margin. Receiving valve very slightly longer than the entering 
one; beak small, slightly prominent; rostral portion for about six lines from the apex rather tumid, sloping 
rapidly to the sides and front margin, so that beyond the above length the sides and front of this valve are 
generally flattened, or sometimes even slightly concave either in the middle or at the sides. Surface of both 
valves uniformly covered with close, fine, slightly unequal, thread-like strize (averaging twenty in two lines at 
six lines from the beak), at irregular alternating distances some of the strize rather rapidly increase in thickness 
and prominence, giving origin to a slight spine-like projection at the distal end, beyond which the ridge either 
dichotomises, or is continued of abruptly diminished size; concentric imbrications of growth small, moderately 
numerous ; surface under the lens very minutely granulo-punctate. Average width one inch six lines, propor- 
tional length of receiving valve 7%, of entering valve %, width of hinge-line 4, height of cardinal area ;{;, depth 
of receiving valve ;%, depth of entering valve 3; width occasionally two inches six lines, proportional depth of 
both valves varying from = to =. 

This species is more depressed and more finely striated than the O. connivens, and has the entering valve 
shorter and very much less tumid; it is wider and considerably more tumid near the beaks than the O. J/i- 
chelini, and from both it is distinguished by the beautiful peculiarity of certain of the striz, being irregularly 
swollen and abruptly truncated, resembling the appendages to ermine fur. One crushed Isle of Man specimen 
is almost as gibbous in the entering valve and with as distinct a sinus in the front as the O. connivens, but 
having the striation of O. resupinata. The cardinal area of the entering valve is small, and placed in the plane 
of the lateral margins, the triangular opening is flanked by two very strong dental lamelle, diverging with its 
sides at 95°, and forming deep slits in the cast ; in the middle of the apex of the opening is a very small bifid 
rostral tooth, the sides of which diverge at 35°, from which a slight mesial septum extends a short way from 
the beak. 

Position and Locality.—Small specimens in the black carboniferous shale of Craige, near Kilmarnock ; very 
rare in the dark lower carboniferous limestone of Lowick; very common in the lower carboniferous limestone of 
the Isle of Man; beautifully marked specimens are common in the carboniferous limestone of Malham Moor ; 
not uncommon in the lower carboniferous limestone of Derbyshire; very small specimens in the carboniferous 
limestone of Glasgow. 
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Genus. LEPT/ENA. See page 232. 
Subgenus. STROPHOMENA. See page 241. 


Lepraxa (Strophomena) CRENISTRIA (Phill. Sp.) 


Ref. and Syn. = Spirifera crenistria Phill. Geol. York. Vol. II. t. 9. f. 6, and Port. Geol. Rep. t. 37. f. 5. 
= 0. Sharpei Mor. Cat. 


Desc.—Truncato-orbicular ; hinge-line slightly exceeding the width of the shell, in short slightly acute ears ; 
flat when young; when old the receiving valve is convex at the slightly prominent beak, flat in the middle and 
gently concave or deflected at the margin. Entering valve flattened, slightly concave at the beak, and all 
the rest slightly convex. Cardinal area linear or obsolete in the entering valve, large, triangular in the receiving 
valve, inclining backwards at about 115°, and with a large triangular mesial foramen, the sides of which meet at 
right angles, nearly closed by a convex pseudo-deltidium. Radiating striae strong, (from six to eleven in two 
lines at eight lines from the beak of the ridges, more constantly six in the same space at the margin in same 
specimens at two inches from the beak) thread-like, unequal in thickness, increasing in number towards the mar- 
gin by intercalation of one or three finer ridges, rapidly acquiring the size of the others; spaces between the ra- 
diating striz flat, considerably wider than the ridges, but varying greatly in this respect, closely marked with 
small, deep, irregularly transverse wrinkles (distinct from the much finer transverse regular lines of growth) 
and under the lens, in some states of preservation, sharply striated longitudinally (five or seven strize between 
each pair of ridges). One obscure mesial and two obtuse dental lamelle in the receiving valve, diverging at 
about 95°, forming the posterior boundaries of a broad, ovate, faintly defined, muscular space, irregularly sul- 
cated, about as wide as long, and about half the length of the shell (at two inches long). Width three inches, 
proportional length 7, depth ;°,, height of cardinal area about ;;. 

The striation is very variable, according to the state of preservation; in some the principal striz, being 
nearly a line apart, and the intervening flat spaces having very distinct longitudinal fine lines, internally punc- 
tured, the middle one largest, and crossed by fine, close, deep, irregularly transverse wrinkles; in others the 
intervening strize nearly equal the principal ones in size, and the shell appears more closely and coarsely striated 
subalternately, but both extremes may be seen on the one specimen, and the differences are clearly the result of 
the loss of one or more layers of shell. In some rare cases the transverse wrinkles are the same size and 
distance apart as the longitudinal ridges. I have no doubt the O. Sharpei of Morris is synonymous. The 
great size, more slender ridges, small, irregular, transverse wrinkles independent of the lines of growth, great 
depression or flatness of both valves, and less inclined cardinal area, separate this certainly from the Devonian 
S. umbraculum (Schlot. Sp.) 

Position and Locality—Common in the lower carboniferous limestone of Kendal; common in the black 
upper carboniferous limestone of Derbyshire; in the black impure lowest beds of the carboniferous limestone 
of Ronalds-way, Isle of Man, 


LerT&NA (Strophomena) cyuinprica (J°Coy). 
Ref. and Syn. = Orthis id. MeCoy, Syn. Carb. Foss. Irel. t. 22. f. 1. 


Desc.—Subeylindrical when adult ; hinge-line considerably less than the width of the shell, forming incon- 
spicuous, obtuse-angled, broadly rounded ears. Entering valve evenly gibbous, almost hemispherically arched 
for rather less than an inch from the beak, beyond which the front is gradually deflected into a vertical semi- 
cylindrical front, with subparallel sides; front more convex than the sides; cardinal area obsolete. Receiving 
valve with a wide, triangular, cardinal area, inclining backwards at about 125°; pseudo-deltidium very convex, 
one-third higher than wide, moderately convex in all the rostral portion, becoming gradually concave where it 
approximates the descending front of the entering valve, the profile forming a strong sigmoidal curve, leaving a 
large space between the valves for the animal. Radiating strix filiform, alternately larger and smaller on the 
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greater part of the shell in most specimens (nine to eleven in two lines at eight lines from the beak), towards 
the margin every fifth becoming more prominent than the rest; on all parts the radiating strize have the inter- 
vening wider concave spaces crossed by subregular concentric ridges, usually the same distance as the strize 
apart, and sometimes nearly equalling them in strength, producing a slight nodulation of their sides ; intervening 
spaces under the lens coarsely punctured. Width of average-sized specimens one inch seven lines, proportional 
width of hinge-line =, length of approximately horizontal portion of entering valve %, of deflected front *, 
depth of entering valve 3, space between the valves about +, height of cardinal area about \,. 

This species seems to have the striation closer and more uniform than the 8. crenistria, from which it is 
totally distinguished by the nearly hemispherical form and semi-cylindrical produced front of the adult entering 
valve, as well as the different inclination of the cardinal area and strong sigmoidal flexure of the receiving valve. 
When small specimens under an inch long are compared (before the front is developed), the entering valve is 
completely distinguished from the corresponding part of the S. crenistria by its great gibbosity, and by its short 
hinge-line, regularly arched into the rounded sides, corresponding specimens of the S. crenistria being flat, and 
with acute ears extending beyond the sides. 

Position and Locality—Common in the dark lower limestone of Lowick, Northumberland. The original 
Irish locality (in which the species is very common) is the red limestone, resembling that of Closeburn, at Castle 
Espie, co. Down, near the base of the Irish carboniferous system. 


Leprm@na (Strophomena) Ketiyt (M°Coy). 
Ref. and Syn. = Orthis Kellyi M°Coy, Synop. Carb. Foss. Irel. t. 22. f. 4. 


Dese.—Truneato-orbicular, or nearly quadrate; from the very slight convexity of the sides, and from the 
nearly straight or slightly sinuate wide front; nearly equivalved ; hinge-line as wide as the shell or nearly so, 
forming slightly obtuse or nearly rectangular cardinal angles; entire margins nearly in one horizontal plane. 
Entering valve slightly convex, becoming gradually flattened towards the cardinal line, divided in the middle by 
a wide, rounded, mesial hollow, which extends from the beak to the front margin, which it slightly sinuates. 
Receiving valve slightly convex near the beak, becoming gradually flattened or very slightly concave towards the 
side margins, middle elevated into a wide, obscurely defined, obtusely angular ridge, extending from the beak to 
the front margin; cardinal area moderate, inclining backwards at about 130°; both valves radiated with fine 
filiform ridges, alternately larger and smaller near the beak, more usually three smaller (the middle one largest) 
between each of the principal pairs near the margin; flat intervening spaces very minutely striated longitudinally 
under the lens, and coarsely punctured (sometimes seven or eight of the microscopic longitudinal striae) between 
each pair of ridges at the margin; in other states of preservation the strize seem closer and of more nearly equal 
thickness over the whole surface ; transverse wrinkles usually much closer and finer than in the S. erenistria ; 
specimens after one inch and quarter long shew the thick imbricating interruptions of growth marking the adult 
shell. Width one inch eight lines, proportional length of receiving valve 7%, of entering valve 4, depth of 
entering valve ;;,, of receiving valve ;;,, space between the valves ,, height of cardinal area 3°. 

This species occurs in vast profusion in that part of the carboniferous series called the arenaceous limestone 
by Dr Richard Griffith, developed under part of his carboniferous slates, nearly at the base of the earboniferous 
series of Ireland. It seems to be constantly distinguished from the S. crenistria by its rounded mesial furrow, 
which indents the front margin, also its more quadrate outline, shorter hinge-line, and small size, the largest 
specimens scarcely exceeding an inch and half long; and these and even smaller are shewn to have attained their 
usual adult size by the imbricating thickened interruptions of growth near the margin. The S. crenistria grows 
frequently to double this size without shewing the same signs of age; the sides of the entering yalve are also 
more convex, and the cardinal angles obtuse. The striation is so variable in these shells, according to the state 
of preservation of the surface, that it is of little use in specific distinctions; the strize, however, of the 
S. Kellyi, although resembling in character those of S. crenistria, are usually somewhat finer, closer, and more 
equal than in that species. 
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Position and Locality.—Rare in the black, also in the grey, carboniferous limestone of Derbyshire; not 
very uncommon in the shelly masses of lower carboniferous limestone of Berwick-on-‘T'weed, where the frag- 
mentary specimens may be recognised by the medial ridge from the beak of the receiving valve, &c. 


LertmNA (Strophomena) PELARGONATA (Schlot. Sp.) 


Ref. and Syn. = Terebratulites pelargonatus Schlot. Akad. Minch. Vol. VI. t. 8. f. 21, 24 = Streptorhynchus 
id. King, Perm. Foss. t. 10. f. 18 to 28. 


Dese.—Semiconical, hinge-line slightly less than the width of the shell, which is greatest a little in 
front of the middle; cardinal angles slightly obtuse. Receiving valve semiconical ; beak large, elevated, so that 
the profile, from its apex to the front margin, slopes irregularly without distinct arching; beak irregularly 
inclined sometimes to the right, sometimes to the left hand, and sometimes sigmoidally; sides sloping rather 
rapidly ; surface rendered irregular by one or two concentric, wide, concave irregularities of growth ; cardinal 
area triangular, its height varying from one half to two-thirds the width of the shell; pseudo-deltidium strongly 
defined, very convex externally. Entering valve subquadrate, convex, more regular than the receiving valve, 
indented by a deep, wide, mesial hollow from the beak (which is often scarcely visible in the receiving valve) ; 
cardinal area very narrow, linear, or obsolete. Surface of both valves marked with numerous, subangular, sub- 
equal, longitudinal strize, divaricatingly arched on the sides, each branched two or three times between the 
beak and margin, where they are irregular in size, and averaging thirteen in the space of one line, at two lines 
from the beak (about the same in same space at one line from the beak), crossed by rather strong concentric 
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strize. Average length of receiving valve five lines, proportional width =, length of entering valve =, depth of 
receiving valve ;;, to =, depth of entering valve =. 

Internal casts of entering valve shew two thick, very diverging dental lamellze, extending one-third the 
length of the shell. The apex of the beak of receiving valve in all the specimens I have examined is broken, so 
that I am uncertain whether there is an apical foramen or not. Professor King’s figures represent the striation 
as considerably too coarse. It is rather coarser in the foreign than in the British specimens; averaging in 
the former eight or nine ridges in the space of one line at margin of large specimens. The specimens col- 
lected by Professor Sedgwick, and called in his paper Spirifer minutus by Mr Sowerby, supposed by Pro- 
fessor King to belong to this species, are unfortunately not in the collection. 

Position and Locality—Not uncommon in the Permian magnesian limestone of Humbleton Hill. 


Leprana (Strophomena) sENILIS (Phill. Sp.) 


Ref. and Syn. = Spirifera senilis Phill. Geol. York. t. 9. f. 5. 


Desc.—Semiconical, hinge-line slightly less than the width of the shell, forming almost rectangular car- 
dinal angles; lateral margins slightly convex, gradually blending with the more rounded front, the entire edge 
being approximately in one horizontal plane. Receiving valve irregularly semiconic; beak very large, but not 
incurved, usually inclined obliquely to one side, and so much elevated that the profile is very little arched, 
sloping gradually from the apex to the front margin, except at the step-like interruptions, produced by two or 
three very large irregular concentric undulations or interruptions of growth, which give a very irregular aspect 
to the shell; cardinal area slightly concave, inclining backwards from the plane of the margins at an angle of 
from 95° to 125°, its height varying from one-half to one-third the width of the hinge-line ; pseudo-deltidium 
very prominent, convex, the height exceeding the width at base by one-third to one-half in different specimens. 
Entering valve more evenly convex than the receiving one, and less distorted by the large concentric inter- 
ruptions of growth; profile regularly arched, greatest depth about the middle ; cardinal area linear, obsolete. 
Surface of both valves marked with narrow filiform strize (averaging four in two lines at six lines from the beak) 
in the broad flat spaces between which are developed, first one, then three, and towards the margin five, the 
additional ones being very fine at first, but towards the margin gradually nearly equalling the others in size, or 
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appearing only alternately larger and smaller (about twelve to fourteen in two lines), separated by concave 
spaces, about equalling them in width. Casts shew the dental lamelle in the entering valve diverging at an 
angle of 75°, and reaching about one-fourth of the length of the shell; the mesial septum between them just the 
same length; the dental lamellee of the beak of receiving valve diverge at only 26°, and reach rather less than 
one-third the length of the shell; the mesial septum between them is only three-fourths of their length. Width 


two inches three lines, proportional length of receiving valve ; to %, length of entering valve = to %, height 


of cardinal area ;, to ;;, depth of receiving valve = to %, depth of entering valve 72. 

This species is so totally different from the 8. crenistria, by its greatly elevated area, strongly convex 
entering valve, and irregularly convex receiving one, oblique distortion of the beak, and extremely irregular 
distorted mode of growth, evinced by the two or three great concentric irregular undations, that it is difficult 
to conceive how they could be confounded. The shell is extremely thin, so that traces of the striz and all the 
irregularities of the surface are reproduced on the cast. This is one of the irregular growing species, for which 
Professor King forms his genus Streptorhynchus. I am unable to say whether there is, or is not, a small 
foramen in the apex of the beak. ‘The striation has a general resemblance to that of the S. erenistria, but the 
rough matrix of the specimen renders me uncertain whether there is any sharp concentrie striation. 


Position and Locality—Not uncommon in the lower carboniferous limestone of Kendal. 


Subgenus. LEPTAGONIA. See page 247. 


LepT&NnA (Lepiagonia) ANALOGA (Phill.) See Devonian Section, p. 389. 


Position and Locality—Common in the lower carboniferous limestone of Derbyshire ; common in the dark 
carboniferous limestone of Ronalds-way, Isle of Man. 


Var.a. DISTORTA (Sov.) 
Reef —Sow. Min. Con. t. 615. f. 3. 


Position and Locality—Common in the middle carboniferous limestone of Poolwash, Isle of Man. 


Var. B. MULTIRUGATA (J/°Coy). 
Ref.—M°Coy, Synop. Carb. Foss. Irel. t. 18. f. 12. 


It is quite possible that this shell, which I at one time thought a distinct species, may form an extreme 
variety of the present species. It is characterised by the regular flatness of the visceral disk, and the great 
number and regularity of the concentric wrinkles, which are from twenty-two to twenty-four on a visceral disk 
eight lines long ; the ridges usually unite in pairs as they approach the hinge-line. The longitudinal strize are 
nine or ten in two lines at the front margin of disk. 

Position and Locality—Rare in the carboniferous limestone of Kendal. 


Lerrana (Leptagonia) stxuata (de Kon.) 
Ref —Leptena id. de Kon. Anim. Foss. Bel. Sup. t. 56. f. 2. 
Dese.—Subquadrate ; visceral disk rhomboidal, flattened, entirely covered with numerous, strong, irregular, 
occasionally interrupted, concentric wrinkles (about fourteen or fifteen) ; a wide, deep, mesial hollow extends 
nearly from the beak, the sides are slightly convex, but again separated from the abruptly-flattened ears by 
a marked depression, the line of junction between the ears and the body of the shell occasionally marked 
by a few large spine tubercles; beak scarcely projecting beyond the hinge-line, which slightly exceeds the 
width of the shell in flattened rounded ears; front short, abruptly deflected nearly at right angles from the 
visceral disk, and deeply indented by the wide mesial furrow. Whole surface marked with coarse, obtuse, sub- 
equal, longitudinal strize, eight in two lines at angle of front. Entering valve resembling the receiving one in 
shape and markings, leaving a very small space for the animal; cardinal area ten times wider than high; 
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foramen and pseudo-deltidium wide. Width eleven lines, proportional width of visceral disk i, length of 
visceral disk of receiving valve , length of front *, space between the valves jj. 

This species is easily distinguished from L. analoga by the deep, wide, longitudinal mesial hollow, giving 
it a strong resemblance to the Producta plicatilis, from which it differs in its coarse longitudinal sulcation ; the 
resemblance however to the Producta Giriffithi of de Koninck is so great, that but for the known accuracy of 
that observer, we might suppose the cardinal area had been overlooked in that species, the more so as I observe 
in our specimens traces of the spinose tubercles, represented between the body of the shell and the ears in 
P. Grifithi, but not alluded to in his description of the present fossil. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


Subgenus. CHONETES. See page 249. 
Lert@NaA (Chonetes) crassistRIA (M’Coy). Pl. 3. H. fig. 5. 
Ref. and Syn. = Lepteena id. M*Coy, Syn. Carb. Foss. Irel. t. 20. f. 10. 


Dese—Nearly semicircular, middle portion of the shell subhemispherical ; greatest depth nearly at middle, 
of length, from whence the surface gradually slopes towards the front and sides, arching more rapidly towards 
the broad beak, which scarcely projects beyond the hinge-line; hinge-line exceeding the width of the shell, 
forming narrow, rounded, very slightly convex ears; about five slender tubular spines on the hinge-line on each 
side of the beak. Surface longitudinally fluted by about twenty-four coarse, slightly rugged, equal, sharply- 
defined, rounded, very prominent, simple ridges, five in two lines at four lines from the beak, marked by coarse 
transverse lines; intervening sulci very deep, concave, and about equalling the ridges in width; the ears are 
nearly destitute of ridges. Width eight lines, proportional length ;7,, depth =. 

The comparatively few and perfectly simple or unbranched ridges easily separate this species from my 
L. suleata and L. gibberula, with which M. de Koninck united it in his Monograph on the genus. It is 
in fact the most strongly marked species of the genus, and cannot be confounded with any other. 

In my original figure there seem, unfortunately, a few ridges too many, and owing to this erroneous 
crowding, their curious simplicity is not sufficiently apparent. Here and there on the ridges towards the 
margin may be observed some minute tubercular spines, resembling those alluded to by M. d’Orbigny in his 
Leptena variolata, in the Paleontological part of his Voyage dans Amérique Méridionale, and where absent 
they leave rather distant, small, scattered, broken pits, too few and far apart however to form a marginal band, 
or other marked feature, being besides only visible with a lens. 

Position and Locality —Rare in the carboniferous limestone of Derbyshire. 

Explanation of Figure.—P). 3. H. fig. 5, natural size, receiving valve ; fig. 5 a, portion of surface magnified. 


LeptmNna (Chonetes) HArpRENSIS (Phill. Sp.) 


Ref. and Syn. = Orthis Hardrensis Phill. Pal. Foss. t. 58. f. 104%, 6, c, d, not a, and t. 60. f. 104*. 
M. V. K. Geol. Rep. t. 15. f. 10; de Kon. Monog. Chonetes, t. 20. f. 2. 


Desc.—Subsemicireular, depressed; hinge-line slightly exceeding the width of the shell, forming pointed 
cardinal angles. Receiving valve gently convex in the middle, passing gradually into the flattened ears; side 
margins very slightly sigmoid ; front wide, widely convex, or flattened, or even slightly concave, in which latter 
case a wide, shallow, obscurely marked, mesial depression extends nearly to the beak. Surface radiated with 
rather coarse, slightly unequal, subangular ridges, all of which either branch, or receive fresh ridges of nearly 
the same size, at two or three perfectly irregular distances, between the beak and the margin ; the ridges often 
shew under the lens scattered, rather distant, ovate punctures, resembling spine bases; intervening angular 
sulci narrower than the ridges, often coarsely punctured ; ridges nearly equal on all parts of the shell, averaging 
twenty in two lines at three lines from the beak ; four or five slender spines on each side of the beak on the edge 
of the hinge-line, directed obliquely outwards and backwards, and having a smooth space, as wide as three or 
four strize between them; in some specimens towards the margin the striz are slightly rugose ; substance of 
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the shell very thick ; internal surface marked with close, quincuncially arranged, very large, spinulose tubercles. 
Width seven lines, proportional length =, depth (greatest a little in front of middle) = to =. 

M. de Koninck is of opinion that this species should be referred to the Leptena variolata of @Orbigny, but 
the characters which M. d’Orbigny gives to separate that species from Leptena sarcinulata separate it equally 
from this; and I feel unwilling to make the rapprochement. At the same time it is peculiarly unfortunate that 
Mr Phillips should have mixed up the Devonian and carboniferous species in his figures and descriptions of this 
species ; however, I think with MM. de Koninck, Murchison, Verneuil and Keyserling, and other continental 
writers, that his Devonian specimens were the C. sarcinulata (Schlot.); the name Hardrensis, and the figures 
I have quoted, are clearly stated to be of the carboniferous form, which may well bear this name. 

Position and Locality.—In the carboniferous limestone of Craige, near Kilmarnock. 


LepT@NA (Chonetes) PAPILIONACEA (Phill. Sp.) 


kef. and Syn.= Spirifera papilionacea Phill. Geol. York. t. 11. f. 6 = Ohonetes papilionacea de Koninck. Monog. 
Chonetes, t. 19. f. 1. + C. comata id. id. f. 2. (not Productus comoides Sow.) 


Desc.—Semicircular, flattened when young ; hinge-line equal to the width of the shell, forming acute semi- 
elliptical ears; the hinge-line and sides meeting at an angle of 70°; the beak is very small, and scarcely pro- 
jecting beyond the hinge-line; conyexity of the middle of the shell varies considerably, but is generally small, 
and passes gradually into the flattened sides; at about an inch from the beak, or as the shell begins to acquire 
its adult form, a few irregular rounded longitudinal waves appear at the margin, the most regular and largest 
one being in the middle, and from this point the margin becomes regularly arched with a semicircular profile, 
giving the adult shell a very gibbous, transversely fusiform figure, sometimes rendered slightly rhomboidal by 
the prominence of the middle, the gibbosity of the middle of the shell gradually passing into the conoidal ears ; 
cardinal area of both valves rhomboidal if taken together, ten times wider than high, that of the receiving valve 
nearly twice as wide as that of the entering valve, and its edge set with about nine or ten small, short, triangular 
spines, directed strongly outwards and backwards on each side of the beak. Entering valve nearly as concave 
as the receiving one is convex. Surface of both valves marked with fine, close, flexuous, rounded strize, crossed by 
microscopic lines of growth, separated by very narrow, strongly punctured, impressed lines, almost uniform in 
size on all parts of the shell (fourteen in two lines at ten lines from the beak, the same number in the same 
space at four inches from the beak); substance of the shell thick. Internal casts of receiving valve in old 
specimens marked with coarse pits, and small elongate lacunz, forming a very coarse, interrupted, irregular 
suleation near the margin; adductor impressions large, ovate, but not very deeply defined. Proportions of 
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small specimens two and half inches wide, proportional length %, depth of both areas ,°,, depth of receiving 
valve greatest at one-third from the beak, varying from 35 to 4; adult specimens seven inches wide, proportional 
length =, depth *, thickness of the shell at this latter size two lines. 

This beautiful species seems extremely different in its young and old stages, the young being semicircular 
and flattened or only moderately gibbous in the middle, and very regular; while the adult has some of the irre- 
gular, unsymmetrical, rounded, longitudinal folds, as well as the size and general form of Producta gigantea. 
Even in the young state, however, as I have mentioned, there is great variation in the depth of the receiving 
valve, no two specimens being exactly alike. To the flattened ones M. de Verneuil and M.de Koninck retained 
Mr Phillips’ specific name of Papilionacca, and to the more gibbous forms they apply Sowerby’s name, comoides. 
This latter species of Sowerby I think to be an entirely different shell of great rarity{(of which a specimen exists 
in the Bristol Museum), having coarser strise, broad, nearly parallel-sided, cardinal area, &c. In all its 
varieties the very fine, uniform, close, flexuous strize distinguish this species from any others of similar size. 
Even the limits in the dimensions of the striee given by M. de Koninck in his Monograph of Chonetes for 
papilionacea, shew that there is no difference in this respect between that and the shell he gives as C. comoides, 
although he seems to consider this supposed difference a distinguishing character for the two species; the other 
distinction, viz. the young being wider than the old, is commonly seen in the allied species. 

[easc. 111.] 3N 
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I know of no figure representing the large, subrhomboidal, or fusiform adult. I think I see a trace of 
small dendritic impressions between the adductor impressions, as in Productus, but am not sure. 

Position and Locality—Common in the lower carboniferous limestone near Kendal; the dark, lower, 
limestone of Ronalds-way, Isle of Man; dark carboniferous limestone of Dalton in Furness, Lancashire. 


LeptaNnaA (Chonetes) pouita (M’Coy). PI. 3. D. fig. 30. 
Ref—Ild. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. X. 


Desc.—Transversely fusiform ; hinge-line exceeding the width of the shell, forming narrow, semicylindrical, 
convoluted ears, each bearing four or five small spines. Receiving valve nearly hemispherical, very gibbous in the 
middle and towards the beak, which is large, inflated, and seems considerably to overhang the hinge-line from 
the abrupt contraction of the ears, which are separated by an abrupt curve from the steeply sloped sides; front 
margin slightly elevated in a broad wave, extending its whole width; no mesial furrow. Entering valve almost as 
concave as the receiving one is convex; cardinal area about ten times wider than high; substance of the shell 
thick. External surface of both valves perfectly smooth, or, under a strong lens, with minute concentric striz of 
growth near the margin; internal cast of receiving valve marked with very large quincuncially arranged punc- 
tures, usually about twice their diameter apart; rostral portion divided by a narrow slit left by the mesial 
septum, extending less than half the length of the shell. Width of large specimen four and half lines, propor- 
tional length of receiving valve ;;,, depth =. 

This species has much the form of Leptena (Chonetes) volva (M°Coy), but is not so wide, it is more gibbous, 
and it is the only carboniferous species I know at this date that has a smooth surface. The measurements 
above are from a large Irish specimen in the collection from Mount Rath, the English one being only two lines 
wide. 

Position and Locality.—Rare in the dark carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P1, 3. D. fig. 30. Magnified four diameters, shewing the very coarse scattered 
punctures, and small mesial septum of the internal cast ; and the thick shell, and the smooth external surface 
on the lower right hand portion. The line above indicates the natural size. 


Lerta@NnA (Chonetes) supmintmA (M/°Coy). PI. 3, fig. 31. 
Ref—Ann, Nat. Hist. 2nd Series, Vol. X. 


Desc.—Rotundato-quadrate, length three-fourths or four-fifths of the width. Receiving valve very gibbous 
in the middle, greatest depth a little behind the middle; hinge-line as long as the shell is wide, forming flat- 
tened ears, slightly acute from the sigmoid outline of the sides, having three or four moderately long, slender 
spines on each side of the beak, extending backwards as usual in the plane of the margin; front margin mode- 
rately convex. Surface uniformly covered with close obtuse strize, once or twice branched, but nearly uniform in 
size on all parts of the shell, and so fine, that twelve at the margin only occupy half a line when decorticated ; 
the impressed lines between the strize of the surface very coarsely punctured, and the beak slit by the deep im- 
pression of the mesial septum, extending half the length of the shell. Entering valve nearly as concave as the 
receiving one is convex; surface similar in both valves, the strize being crossed by fine close lines of growth. 
Average width one and half lines, the depth seems about half the width. 

This little species is so extremely like the Silurian Leptwna minima, that it required a comparison of the 
specimens to distinguish them, more especially as the spines of the hinge-line of the present species are not often 
seen; the carboniferous fossil has more uniform and less branched strize, and they are so much finer than in the 
Silurian species, that double the number is uniformly found to occur in the same space of half a line near the 
margin. It is possible that this may prove identical with the Leptena gibberula of my volume on the mountain 
limestone fossils of Ireland, t. 20. f. 11. (which certainly has no relation to my Z. crassistria and sulcata, with 
which M. de Koninck unites it); but as I there described the width as rather greater, and do not give the abso- 
lute dimensions of the fine strize, I hesitate to unite them without a comparison of specimens. 
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Position and Locality —V ery abundant in a piece of the black upper carboniferous limestone of Derbyshire. 
Explanation of Figures.—P1. 3. D. fig.31. Magnified six diameters; the lower and right hand portions 
shew the external shell, and longitudinally sulcated surface, the remainder of the figure shews the close lines of 
strong punctures, and small mesial sulcus of the beak, as exhibited on internal casts; the line above shews the 


natural size. 


Subgenus. STROPHALOSIA. See page 387. 
LertmNA (Strophalosia) caAncrini (MZ. V. K. Sp.) 


Ref. and Syn.=Productus Cancrini Murchison, de Verneuil and Keyserling, Geol. Rus. p. 273. and de Koninck, 
Monog. Prod. t. 11. £. 3=Strophalosia Morrisiana King, Perm. Foss. t. 12. f. 18 to 32%= Orthothrix 
lamellosus Geinitz, Verst. t. 5. f. 16. 


Dese.—Rounded, greatest width about the middle; hinge-line rather less than the width of the shell, 
forming obtuse-angled, inconspicuous, flattened ears. Receiving valve slightly longer than wide, evenly gibbous, 
most so in the middle, without mesial sinus; varying greatly in depth, the posterior or rostral half more arched 
in the profile than the front; no mesial hollow; beak small, obtuse, strongly incurved, and slightly projecting 
beyond the hinge-line; cardinal area low, triangular ; foramen and pseudo-deltidium higher than wide. Surface 
covered with very fine, filiform, equal, occasionally interrupted strize (about twenty in two lines at six lines from 
the beak), about the same size in all parts of the shell, with very irregularly scattered spine bases, which are 
round on the sides, but form cylindrical, very prominent, longitudinal ridges, one to two lines long, and as thick 
as two or three of the striz on the middle portion of the shell. Entering valve moderately concave, leaving a 
considerable space for the animal, with a very narrow cardinal area; surface usually with strong concentric 
lines of growth, which obscure the longitudinal strize and the spine tubes, which latter are more rounded than in 
the receiving valve ; cardinal teeth and internal impressions as in the generic character. Average length one 
inch, width a little more or a little less than the length, proportional depth =. 

Professor King distinguishes his S. Morrisiana from the Russian S. Cancrini by its being wider than long, 
and more depressed, but nearly all his figures of receiving valve are longer than wide; and a specimen presented 
by him to the Cambridge collection has a greater proportional depth than one of the proportional measurements 
given for P. Cancrini in the Geology of Russia. I have little doubt therefore of the identity of the species, and_ 
would have none, but that MM. Murchison, de Verneuil, and Keyserling, seem to describe the strize as coarser 
than I observed them in the English species. 

The absence of the ears gives most specimens an ovate outline, widest in front. 

Position and Locality—Common in the Permian magnesian limestone of Humbleton Hill.—(In Russia it 
seems to abound everywhere in the lower stage of the Permian). 


LerTmNA (Strophalosia) EXCAVATA (Geinitz Sp.) 


Ref. and Syn. = Orthis excavata Geinitz, Neues Jahrbuch for 1842. t. 10. f. 12, 18 = Orthothriz id. id. 
Versteinerungen, t. 5. f. 30 and 37. t. 6. f. 20 = Strophalosia id. King, Perm. Foss, t. 12. f. 13 to 17. 


Dese.—Rounded or transversely very broad-oval, the greatest width at about the middle of the length; 
hinge-line scarcely two-thirds the width of the shell, forming scarcely perceptible ears. Receiving valve evenly 
gibbous, greatest depth rather behind the middle, rostral portion broad, tumid; beak small, scarcely passing the 
hinge-line. Entering valve deeply concave ; cardinal area of both valves together about four times wider than 
high. Surface of both valves with a few concentric lines of growth, and covered with very numerous, minute, 
tubular, spine-bases, a little more than their diameter apart, arranged subquincuncially, or sometimes in obscure 
lines, divaricatingly arched from the beak to the lateral margins (seven or eight in two lines at four lines from 
the beak). Width seven or eight lines, proportional length of receiving valve >, length of entering valve ¥,,, 
depth of receiving valve =, depth of entering valve ;;. Internal impressions as in S. Goldfusst, but the reniform 
impressions longer. 

3N2 
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I have not quoted the Productus Geinitzanus of de Koninck as a synonym of this species, as Professor 
King recommends, because I think that species is clearly the young of Strophalosia horrescens, as Professor de 
Koninck himself suggests; nor have I, as the author of the Monograph of English Permian Fossils also suggests, 
quoted de Koninck’s P. Lewisi as a synonym, although it seems very closely allied, because I have not seen the 
distinct, narrow, mesial hollow in any of the English specimens ; but as Mr Lewis collected the type specimens 
at Humbleton, I have little doubt that that species must ultimately be merged into the present one. I find this 
species in Count Miinster’s collection from Gliicksbrunn under the very characteristic manuscript name Pro- 
ducta spinosissima, which well expresses the character which distinguishes the species from all others, namely, 
the very small size and great number of the spines. The more regular rounded form, broad, short rostral 
portion, and comparatively low cardinal area, separate this species well from the accompanying S. Goldfussi. 

Position and Locality —Common in the Permian magnesian limestone of Humbleton. 


LeptmNA (Strophalosia) Gotprusst (Miinst. Sp.) 


Ref. and Syn. = Spondylus Goldfussi Minster, Beitr. Vol. I. t. 4. f.3 = Productus Goldfussi de Koninck, Monog. 
Prod. t. 11. f. 4= Strophalosia Goldfussi King, Perm. Foss. t. 12. f. 1 to 12+ 8. parva id. id. f. 12. f. 33. 


Desc.—Receiving valve moderately convex, longitudinally ovato-trigonal ; greatest width near the front 
margin, gradually pointed towards the beak, which is large, obtusely pointed, projecting much beyond the hinge, 
but very slightly incurved, the cardinal area being about twice as high as wide, triangular, and very little curved; 
beak often inclined to one side; sides often unsymmetrical ; hinge-line much less than the width of the shell; a 
more or less distinct mesial furrow extending from the beak to the front margin. Entering valve slightly concave, 
leaving a considerable space for the animal. Surface of both valves with rather strong, small, irregular, concentric 
lines and waves of growth, and closely set with minute, subquincuncially arranged, round, or ovate spine-bases, 
usually three or four times their diameter apart, and nearly uniform in size on all parts of the shell (about five 
or six in two lines measured transversely), concentric imbrications strongest on the entering valve, spines when 
preserved, slender, crowded, interlacing, those of the receiving valve directed backwards towards the beak, and 
serving to attach the shell to foreign bodies, those of the entering valve converging towards a central point; 
interior of entering valve with a strong, prominent, rostral tooth, from which the mesial septum extends nearly 
half the length of the shell; at about half its length close on each side is a prominent, rather large, ovate hoss, 
from which the prominent edge of the large reniform impressions curve outwards and forwards on each side, 
returning with a sigmoid curve to the anterior extremity of the septum; pits for the cardinal teeth of the re- 
ceiving valve strongly marked. Length of average specimen eight lines, proportional length of entering valve *, 
greatest width =, depth of receiving valve ;3, depth of entering valve =. 

The form of this species is very variable and often unsymmetrical. The attenuated posterior end (from the 
length of the beak) distinguishes it easily from its allies. In some spots the spine-bases are more crowded than 
is indicated above. I observe small, much twisted tracks of a Permian Vioa in this shell not uncommonly. 

Position and Locality—Common in the Permian magnesian limestone of Humbleton. 


Genus. PRODUCTA (Sow.) See page 390. 
PropucTA ACULEATA (Mart. Sp.) 


Ref. and Syn. = Anomites aculeatus Martin, Pet. Derb. t. 37. f. 9 and 10 = Productus id. Sow. M. C. t. 68. f. 4 
= P. laxispina + P. spinulosa Phill. Geol. York. t. 7. f. 14. and t. 8. f. 13. (not of Sow.) 


Desc.—Receiving valve elongate, ovate, extremely gibbous, front and sides regularly tumid; beak very 
large, tumid, much incurved, projecting beyond the hinge-line ; hinge-line rather less than the width of the shell, 
forming very small, flat, easily broken, obtuse-angled, inconspicuous ears. Surface with delicate, thin, imbricating 
laminar lines of growth, at irregular distances ; surface covered with irregularly scattered, rather distant, pointed 
spine bases, which towards the margin of the older specimens give origin each to an obscurely marked, broad, 
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rounded, longitudinal ridge, varying in strength and persistence in different specimens, but generally short and 
faintly marked; most of the spines have the appearance of being directed towards the beak, but some of them 
are at right angles to the surface, and the spines to which they give origin are gently arched towards the front. 
Entering valve transversely oblong, very concaye, and nearly smooth in many specimens, but in all, the spine- 
bases and short longitudinal furrows therefrom, as in the receiving valve, may be observed. Length of receiving 
valve nine lines, proportional width of front =, width of hinge-line =, depth 4, length of entering valve 4, 
depth of entering valve ;. 

Although the adpressed character of the spines, or their points seeming to be directed towards the beak, 
noticed by Martin and Sowerby, is very striking in typical Derbyshire specimens, yet even in them some few 
of the spines will be noticed to be at right angles to the surface, and others slightly inclined the contrary way, 
as the spines themselves always are, and as M. de Koninck seems to think is always the case. Old specimens 
are even more elongate, arched, and narrower in the receiving valve, than the above averaged proportions, and 
in such specimens the obsolete ribbing from the spine-bases becomes more regular and continuous. The Producta 
laxispina of Phillips is clearly the impression of the entering valve of this species, as well as his P. spinulosa 
(Sow.), which has too few and irregularly placed spine-bases to be referred to that species; such impressions 
commonly shew the spine marks more strongly than the concavity of the shell itself. 

Position and Locality.—Rare in the carboniferous limestone of Craige near Kilmarnock ; not uncommon 
in the impure carboniferous limestone of Lowick, Northumberland ; not uncommon in the middle limestone of 


Poolwash, Isle of Man. 


PRODUCTA CORRUGATA (M‘Coy). 


Ref. and Syn.—ld. id. M°Coy, Carb. Foss. Irel. t. 20. f. 13; =P. tenuistriatus M. V. K. Geol. Russ. 
t. 16. f. 6 = P. Cora de Koninck, Monog. Prod. t. 4. f. 4. (not d’Orb.) 


Dese.—Semicylindrical, very gibbous; visceral portion of receiving valve hemispherical, passing gradually 
into the front, which descends at an angle of 45°; beak tumid, broad, incurved ; hinge-line very short, incon- 
spicuous in the receiving valve; cardinal angles obtuse, giving rise to three or four very large rounded wrinkles, 
which become rapidly effaced on the tumid sides before reaching the front, across which only very faint inter- 
rupted waves of growth may be occasionally seen. Surface covered with slightly flexuous, regular, narrow, 
rounded, thread-like strize (about twelve in two lines at one inch from the beak), alternately larger and smaller 
on many parts of the surface, from the new intercalated strize remaining for the greater part of their length 
less than half the thickness of the original ones; intervening sulci deep, much narrower than the strize, except 
when the outer layer of shell is removed, when they nearly equal them in width (as in my figure) ; no spines 
nor tubercles. Average length two inches, in proportion to length greatest width (near front) ;;, width of 
hinge-line ;;- 

It is only in cases where the shell has been probably fractured during the lifetime of the animal, that the 
irregularities, mutual absorption, &e. of the strize alluded to by M. de Verneuil occur, for in ordinary cases, as 
M. de Koninck observes, the striz in this species are remarkable for their rigid regularity ; they remain about the 
same size on all parts of the surface, and do not seem eyer to bifureate. M. de Koninck, in his Monograph of 
Productus, refers this species with the P. Neffedievi of de Verneuil to the Producta Cora of @Orbigny, a rap- 
prochement which I find it impossible to agree with, as the South American shell is figured with a long hinge- 
line, acute ears, none of the very large characteristic lateral wrinkles of this species, and the surface with large 
scattered spinose tubercles, and the strize separated by furrows much wider than their own thickness, agreeing 
in general shape and this latter character of the strise with the P. Negfedievi, to which it may possibly be allied, 
although that species seems also to want the great scattered spine bases, which never occur on my species, in 
which also, even when the shell is removed, the sulci between the strice are less than the strive in width, which 
M. de Verneuil states is not the case in the P. Neffedievi. In general form this slightly resembles the 
P. hemispherica, but the front is more produced and less curved in the profile; the strive are narrower and 
more distant, and the great size of the few wrinkles on each side separate this species at a glance from all others 
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that I know. I have not seen the entering valve, but M. de Koninck states it to be flattened and concentrically 
wrinkled in the visceral part, and to follow the receiving valve closely on the descending front. 

Position and Locality—Rare in the lower limestone of Kendal; small, more finely striated variety, with a 
few little spines, rare in the dark carboniferous limestone of Lowick, Northumberland. 


PRODUCTA COSTATA (Sow.) 
Ref.—id. Sow. Min. Con. t. 560. f. 1; id. id. M. V. K. Geol. Russ. t. 15. f. 13. 


Desc.—Semicylindrical, short, subquadrate, sides subparallel, the front a little wider at margin than at its 
junction with the visceral disk ; sides slightly convex, rapidly sloping to the thick inrolled conical ears, which 
project abruptly from them; each ear with a large, rugged, semicircular ridge set with large spines, and sepa- 
rated from the side of the shell by a nearly smooth sulcus. Receiving valve with the profile of the front gently 
convex, but abruptly arched over, nearly at right angles, to form the moderately convex visceral disk; a very 
deep, wide, obtusely angular sinus extends nearly from the beak to the front margin; whole shell with eighteen 
to twenty very thick, broad, convex, irregularly unequal, longitudinal ribs (measuring three in four lines on the 
front), some of which support a single, strong, cylindrical spine ; intervening sulci deep, concave, much narrower 
than the ribs; the longitudinal ribs smaller, more equal, and more numerous on the rostral portion (two, three, 
or four of these often coalescing to form one of the ribs of the front), where they are crossed by regular con- 
centric wrinkles, equalling them in size and distance from each other, thus producing a regular reticulate 
tuberculation, between which the transverse or the longitudinal furrows seem largest according to the direction 
of the light. Greatest width (along the hinge-line) one inch eleven lines, proportional length of front =, length 
of visceral disk %, width of front =. 

As M. de Koninck has already observed in his often-quoted Monograph of this genus, the circumstance 
that M. de Verneuil described internal casts sufficiently accounts for the differences in the proportional dif- 
ference in the ribs and sulci, as given by that excellent writer and other people. The ribs being so very large, 
and the shell being thin, gives an appearance to the internal casts nearly like that of the exterior, with the 
difference that the ribs seem much narrower, and the sulci much wider. The remarkable character of the more 
numerous ridges of the visceral disk, uniting to form the fewer and thicker ribs of the front, is generally seen 
most strongly about the middle of the specimens, where as many as three or four commonly unite to form a rib 
of the front; on either side of this set there are not more than two coalescing to form a front rib, and the 
greater number of ribs are simple from the front margin to the beak. The thick conical ears are nearly 
smooth, except the thick, rugged, spinose ridge near their base. The transverse lines of growth alluded to by 
most writers are very close, fine, and barely perceptible to the naked eye, not comparable to the transverse lines 
of Sowerby’s figure, which, together with the perfect flattening represented therein, may have been produced by 
wear. I have not seen the entering valve, but it is described as resembling the receiving one except in the 
flatness of the visceral disk, leaving as great a space between the valves as in the P. semireticulata. 

Position and Locality—Rare in the dark carboniferous limestone of Lowick, Northumberland. 


PRODUCTA ELEGANS ((/°Coy). Pl. 3. H. fig. 4. 
Ref—M°Coy, Synop. Carb. Foss. Irel. t. 18. f. 18. 


Desc.—Longitudinally ovate ; receiving valve extremely gibbous, arcuato-conical ; beak very large, rounded, 
incurved below the hinge-line ; hinge-line rather less than the width of the shell, ears very small, slightly obtuse, 
not abruptly defined. Surface with about sixteen, regular broad, subequal, transverse ridges, very obtusely 
angulated in the middle, each haying three or four rows of small, close-set, spinulose puncta on the rostral 
portion, which is considerably narrower than the anterior unpunctured portion, which forms a broad, smooth, or 
concentrically striated band between each of the narrow spinulose bands (two punctured and two smooth bands 
in a space of two lines at five lines from the beak). Entering valve very slightly and regularly concave, with 
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very regular concentric ridges, smaller and closer than those of the receiving valve (four punctured and four 
smooth bands in the space of two lines at four lines from the beak). Length seven lines, proportional width 
=, length of entering valve 4, depth of receiving valve =, depth of entering valve ;;. 

This species is intermediate in all its characters between Producta punctata and Producta fimbriata, but 
is perfectly distinct from both as a species: it agrees with the former in the xwmerous, instead of single rows of 
spinules on each concentric band, while it differs from it, and agrees with the P. imbriata, in the elongate-ovate 
form, absence of mesial furrow, and very great gibbosity of the receiving valve, differing however from it in the 
smaller size, greater number of concentric bands in a given space at the same distance from the beak, and in 
having several rows of minute punctures, instead of a single row of elongate tubercles on each band. M. de 
Koninck, without probably having seen the species, refers it to the young of P. punctata, but it is greatly more 
gibbous, has more angular transvere bands, which are very different from those of P. punctata by their very 
narrow punctured space on the rostral edge compared with the wide unpunctured portion, the reverse of what 
is seen in that species. 

Position and Locality Not uncommon in the dark carboniferous limestone of Lowick, Northumberland, 
and the similar limestone of Kendal, Westmoreland. 

Explanation of Figures.—P\. 3. H. fig. 4, entering valve natural size; fig. 4a, do. profile of receiving 
valve ; from the carboniferous limestone of Lowick, Northumberland ; fig. 46, do. front view ; fig. 4c, portion 


of surface magnified. 


PRODUCTA FIMBRIATA (S07.) 
Ref.—Id. Sow. Min. Con. t. 459. f. 1; de Koninck, Monog. Prod. t. 12. f. 3. 7 


Desc.—Longitudinally ovate; hinge-line slightly less than the width of the shell. Receiving valve very 
convex in the middle; profile greatly arched ; beak very large, prominent, and incurved below the hinge-line ; 
ears very small, flattened, obtuse-angled. Surface regularly traversed by concentric prominent bands, each be- 
coming obtusely angular in its middle towards the sides of the shell, and being throughout its rostral half 
fringed by a single row of elongate tubercles, each punctured at its distal extremity (about five in two lines in 
middle of shell) ; the anterior half of each band marked with fine, waving, concentric lines of growth (two bands 
occupy three lines at six lines from the beak). Entering yalve truncato-orbicular, gently and slightly concave, 
with regular concentric ridges (about four in three lines at six lines from the beak), on each of which is a single 
row of tubercles, more rounded than those of the receiving valve; no mesial furrow in either valve. Average 
length ten lines, proportional length of entering valve #4, width =, depth of receiving valve [, depth of entering 
valve +. 

There being but a single row of rather large spine-bases, instead of the numerous rows of minute spines 
and punctures on each concentric band, separates this species easily from P. punctata, and its great gibbosity 
from the P. laciniata (M°Coy); the small size, elongate form, fewer, and more distinct, spiniferous ridges 
with the tubercles only crossing half of their width, and their occurring on the sides as well as on the middle of 
the shell, separate it from P. pustulosa. 

Position and Locality —Abundant in the dark carboniferous limestone of Lowick, Northumberland ; in the 
similar limestone of Kendal, Westmoreland; common in the lower part of the carboniferous limestone of Derby- 
shire; carboniferous limestone of Poolwash, Isle of Man; carboniferous shale of Beith, Ayrshire. 


Propucta FLEMINGI (Sov.) 


Ref. and Syn. =(P. longispinus Sow. M. C. t. 68. f. 1+ P. Flemingi id. id. t, 68. f. 2+ P. lobatus id. id. t. 318. 
f.2 to 6+ P. sulcatus id. id. t. 819. f. 232+ P. costellata M°Coy, Syn. Carb. Foss. Irel. t. 20. f. 15+ [P. 
pugilis Phill. Geol. York. t. 8. f. 6=P. tubarius Keyserling, Reise in das Petschora Land, t. 4. f. 6]) = 
P. Flemingi de Koninck, Monog. Prod. t. 10. f. 2. 

Dese.—Subcylindrical, elongate, quadrangular; sides steep, nearly parallel; front flattened or slightly 
convex, usually a narrow mesial furrow, varying very much in strength, or sometimes absent, becoming obsolete 
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at about half the length of the visceral disk from the beak, but always increasing in depth on the descending 
front to the margin when present; hinge-line as wide as the shell, forming very small conical ears, projecting 
from the steep sides of the shell, with usually a large spinose ridge between them. Receiving valve with the 
visceral portion gibbous, much arched, crossed by numerous, small, obtuse, slightly undulating, and interrupted 
concentric wrinkles, about twice as far apart as the longitudinal striz, which are not interrupted by them. Strize 
coarse, rounded, nearly of equal size on all parts of the shell, separated by deep, very narrow sulci (except when 
the outer layers are removed, when they about equal the strize in size), dichotomising at irregular distances into 
two equal ones, quickly acquiring their original thickness; several large spines scattered irregularly over the 
surface, and often causing two or more of the striz to join at the point of their insertion. Entering valve 
deeply inserted, flattened at the ears, moderately concave at the sides, and with a mesial furrow corresponding 
with the more or less developed one of the opposite valve; the visceral portion with rather more numerous and 
regular wrinkles than the receiving valve, which it joins at about one half the length of the deflected front, 
leaving a large space for the animal. 

The shell I have called P. costellata in the above volume on the Carboniferous Limestone Fossils of Ireland 
resembles the P. su/cata in form, but is very spinose, and the ridges are remarkable for their irregular ine- 
quality in size, and greater coarseness and prominence; it is probably distinct, but possibly a variety of the 
present species. There are three tolerably distinct varieties of this species, which, however, the examination of 
a couple of hundred of good specimens shews, pass insensibly into each other in various ways: these varieties 
are : 

Ist var. P. longispina.—In which there is scarcely any mesial furrow, the size is small, the concentric 
wrinkles on the visceral portion imperfectly marked, the strize slightly smoother and finer than usual. Its average 
width is seven lines, proportional length of visceral disk =, of deflected front ;5,, depth between the valves ;; 
about nine or ten striz in the space of two lines near the front margin, the scattered spines seven or eight lines 
long, considerably thicker than the strie from which they originate. 

This variety passes to the P. Flemingi by getting the striz a little coarser, which again passes into the 
next by the most insensible and varied gradations. 

2nd var. P. lobata (Sow.)—The extreme forms of this variety have the striz coarser than the preceding 
(about six in two lines on middle of front), and a very deep, narrow, mesial sulcus from about the middle of 
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visceral disk, gradually deepening to the front margin. The average width eight lines, length of visceral disk 55, 


90 


length of front ~, the spines about equalling the thickness of the striz on which they are placed. 

No two specimens of this variety agree in the depth of the sinus, which may be observed gradually to 
vanish in a handful of specimens, passing by this and the varying fineness of the striz into the preceding 
variety: when the specimens acquire a greater size, the two next varieties are observed to be produced in the 
most gradual manner. 

3rd. var. P. sulcata (Sow.)—In this the average width is one inch seven lines, proportional length of 
visceral disk {%,, length of front °°; about six strize in two lines on middle of front, depth between the valves =. 
In this variety there is generally a shallow mesial furrow from the middle of the visceral disk to the front 
margin, the strize and general surface are even and regular, and there are few or no spines, except a semicircular 
row of very large ones on a rugged ridge between the ears and the steep sides of the shell. This variety is rare, 
and passes insensibly into the next, which is the most common of them all. 

4th var. P. pugilis (Phill.)—Average width two inches, length of visceral disk ;7;, length of front =, depth 
between the valves &. Strize averaging six in two lines on middle of front. This variety is remarkable for 
having the thick spine-bases scattered over the deflected front, about equal to two or rather more of the strize in 
width, and raising a bundle of four or five strize into a longitudinal ridge from one to two lines wide, extending 
from its base to the front margin, giving to well-marked specimens a strongly fluted character. This is the 
well developed adult, and, by the diminution of size, less distinct fluting, smaller spines, &c. may be gradually 
seen to pass into all the preceding varieties: the spines on the semicircular ridge at the base of the ears are 
upwards of two inches long. For difference from P. semireticulata, see that species. 

Position and Locality.—All the varieties common in the carboniferous limestone of Derbyshire; carboni- 
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ferous limestone of Beith, Ayrshire; carboniferous limestone of Lowick, Northumberland ; middle limestone of 
Poolwash, Isle of Man. Var. pugilis and var. Flemingi, carboniferous shale, Berwick on Tweed; carboniferous 
shale, Glasgow. Var. pugilis, carboniferous limestone, Dent; carboniferous limestone, Dalmellington, Ayrshire ; 
coal shale, Glasgow; carboniferous limestone, Flintshire; red carboniferous limestone, Closeburn, Dumfries- 
shire. 


PRODUCTA GIGANTEA (Mart. Sp.) 


Ref. and Syn. = Anomites giganteus Martin, Pet. Derb. t. 15 =Productus giganteus Sow. Min. Con. t. 320+ 
P. latissima Sow. id. t. 8330 (Young) + P. crassa Mart. Sp. (variety with short ears) ; ?+ P. Edelburgensis 
Phill. Geol. York. t. 7. f. 5 (young of last var.) + P. Scotica Sow. Min. Con. t. 69. f. 3, and t. 561. (This 
latter plate was originally published separately by Mr Sowerby with the name P. Scotica, but was subse- 
quently given as a number of the Min. Con. as P. hemispherica, with which it is probably not identical). 


Desc.—Transversely oval; hinge-line exceeding the width of the shell, forming ears which are semi- 
elliptically pointed, flattened when young, becoming semicylindrically enrolled with age, and either passing 
gradually and conoidally into the body of the shell (P. /atissima Auct.), or more commonly separated abruptly 
from the highly inclined sides of the very gibbous body of the shell (P. gigantea Auct.), occasionally the gradual 
passage on one side, and the abrupt definition on the other, of a single specimen; body of the shell of great but 
very variable gibbosity; profile greatly arched from the beak to the front margin; beak usually very large, 
gibbous, except at the apex, and not much overhanging the hinge-line. Surface entirely covered with thick, 
obtuse, flexuous strize, dividing and anastomosing irregularly, nearly as coarse at the beak as at the front 
margin, varying from eight to thirteen in a space of three lines, the intervening sulci being usually less than the 
striz in width, all crossed by microscopic lines of growth; the general surface is even for about one inch from 
the beak of the receiving valve, beyond which there are usually a very variable number of perfectly irregular, 
fold-like, rounded ridges, increasing in strength towards the margin, commonly a little more or less than one- 
fourth of an inch wide, and separated by concave spaces about the same size; spines few or moderately 
numerous, small, but thicker than the strie, which they often interrupt and deflect, irregularly scattered. 
Entering valve almost as concave as the receiving one is convex, (greatest intervening space only two lines in a 
specimen six inches wide), and marked similarly in all respects, except a slightly flatter beak, and the longitudinal 
folds not developed till about two inches from the beak. Internal casts: receiving valve with the two bosses 
left by the large adductor impressions, finely sulecated longitudinally, moderately prominent, each rotundato- 
quadrate (in most specimens the finely suleated portion at least as long as wide, very rarely the width one-third 
greater than the length), and about their length apart; from their posterior margin, the triangular, compara- 
tively smooth, broadly suleated space (abductor impressions), extends to the beak, having between them the 
large and very complexly lobulated dendritic impressions ; in front of the adductor impressions may often be 
seen the impressions of two large, nearly circular, shallow cavities, the obtuse boundaries of which are larger 
on the outer than on the inner margin, obviously corresponding to the circularly inrolled, arm-like lobes, the 
impressions of which are seen on the opposite valve ; beyond these are traces of obscure, straight, longitudinal 
impressions of pallial vessels; internal surface beyond the visceral impressions spinulose, with sharp tubercles 
having an irregular quincuncial arrangement, falling gradually into rugged lines towards the margin ; interior of 
entering valve with a stronger septum than the other, with a large cardinal boss, the dendritic impressions more 
regular and ovate than in the other; near the end of the septum on each side a rather large, smooth, oval boss 
(Zinsertion of adductors), from the outer side of each of which a narrow, strap-shaped, smooth, impression with 
prominent edges curves outwards, forwards, and a little inwards at its rounded extremity, from which an 
obscurely-defined smoothness of the surface forms a circular continuation, probably indicating the place of the 
inrolled fimbriated arm-like lobes of the animal; beyond these the surface is spinulose. Average width seven 
inches, length in proportion to width commonly from * to = (gigantea), rarely from to (crassa), propor- 
tional depth about { in var. gigantea, varying from +, to & in var. crassa. 

The magnificent suite of this species presented by the Rev. Mr Jenkinson to Professor Sedgwick, and 
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now in the University collection, enables me to state positively that the distinctions relied on by M. de Verneuil 
in the Geology of Russia, and M. de Koninck in his Monograph of Productus for separating the P. latissima from 
the P. gigantea, do not really exist; several specimens in the collection shewing in one individual the gradual 
conoidal passage of the ear into the body of the shell (as in P. latissima) on the one side, and a narrow 
subeylindrical ear, projecting abruptly from the side of the defined gibbous body of the shell (as in the 
P. gigantea) on the other; the other characters mentioned as distinctive by them and the older authors, 
such as thinness of the shell, and few or no longitudinal folds, greater depression of the ears, &c., are characters 
of the young shell, and particularly of the entering valve ; further, both forms (contrary to what those authors 
suppose) occur together in abundance in the same bed in Northumberland. The careful proportional measure- 
ments which I have made of a great number of specimens, the extremes of which I have given above, prove in 
like manner what I could not otherwise have anticipated, that the P. crassa of Martin is only an extreme 
variety of the P. gigantea; as that acute observer himself thought probable, and as I have now traced the 
passage in the most gradual manner. Young specimens six lines long are rather more than twice as wide as 
long, only slightly convex, transversely elliptical, with obtusely elliptical ears, having coarse rounded sulei 
(about seven in three lines at four lines from the beak, where they first dichotomise) ; after this size the beak 
and ears, particularly of the entering valve, begin to inroll rapidly. TI believe the form called P. Edelburgensis 
by Phillips cannot be kept apart when many specimens are examined; for I have counted the same number of 
strie in a given spot on highly typical specimens of P. gigantea, which M. de Verneuil gives as distinctive 
for P. Edelburgensis ; the flattening of the ears given by him and Phillips is manifestly variable in the specimens 
before me, and spines certainly also occur on specimens otherwise agreeing with P. Hdelburgensis. The variety 
named P. Scotica seems certainly to be founded on young examples of the less transverse varieties, and to 
be distinguished by its spines, coarse irregular strie, and form of the muscular impressions, &c., from the 
true P. hemispherica ; which see. 

Position and Locality—Common in the black carboniferous limestone of Dalmellington, Dumfriesshire ; 
common in the grey lower carboniferous limestone of Derbyshire; very abundant in the dark limestone of 
Lowick, Northumberland ; common in the limestone of Corwen; black limestone of Craige, near Kilmarnock ; 
red limestone of Closeburn, Dumfriesshire ; in the limestone of Kendal; dark limestone of Ronalds-way, Isle 
of Man. 


PRODUCTA HEMISPH#RICA (Sov.) 
Ref. and Syn. = 1d. id. Sow. Min. Con. t. 328. < Producta aurita Phill. Geol. York. t. 7. f. 6. 


Desc.—Shell hemispherical, regular, margin even. Receiving valve evenly gibbous in the middle, and 
gradually and equally sloping towards the front and side margins. Entering valve nearly as concave as the 
receiving one is convex; hinge-line equal to the width of the shell, forming short, obtusely-rounded, convex 
ears, passing gradually into the margin, but rather abruptly defined from the body of the shell; the hinge-line 
often with a crowded pectinated row of short, slender, curved spines. Radiating strize close, obtuse, convex, 
regular, scarcely flexuous, separated by very slender impressed lines (averaging eight or nine, rarely six, in two 
lines, at one inch from the beak) nearly equal ; the young intercalated striae reaching the thickness of the others 
at about half an inch from their origin, smooth without spines; ears with small, short, irregularly transverse 
plicee, becoming quickly obsolete. Average width two inches six lines, in proportion to width, length of receiving 
valve 4, of entering =, depth 4, space between the valves ;5. 

In this species the entering valve is almost as concave as the receiving one is convex, so that there results 
between them an exceedingly small space for the animal; the P. personata (Sow.) is probably an internal cast 
of this species. The internal casi of receiving valve is very different from that of the P. gigantea, even when 
specimens of the same size are compared, most remarkably so in the proportion of the closely sulcated or 
anterior portion of the great muscular impressions, which in the present species are twice as wide as long, 
and separated by a space equal to about twice the height of that portion, while in P. gigantea the same 
closely striated anterior muscular impressions are at least as long as wide, and separated by a space only equal 
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to once the length of those impressions. The regularity of the striee, even, hemispherical form, and want 
of the numerous thick, scattered, spine tubercles, separate this species externally from all the varieties of the 
P. gigantea (Sow.) ; the less gibbous form, more obtuse and closer strize (which are also more equal from 
the greater rapidity with which the intercalated striz arrive at the thickness of the others), and want of the 
great lateral wrinkles, separate it from the P. corrugata (M°Coy). 

Position and Locality —Common in the earboniferous limestone of Kendal ; lower carboniferous limestone 
of Derbyshire ; carboniferous limestone near Chepstow, Gloucestershire; in the dark lower earboniferous lime- 
stone of Ronalds-way, Isle of Man. 


PropUCTA HORRIDA (Soi.) 


Ref. and Syn.=Gryphites aculeatus Schlot. Taschenb. t. 4. f. 1. and 2, (not Prod. aculeatus Sow.) = (Prod. 
horrida Sow. Min. Con. t. 319. f. 1. +P. calva id. id. t. 560. f, 2. to 6.) = P. Hoppei Konig, Ieon. Foss. 
t. 9. f. 108. =P. tubuliferus Deshayes = P. horridus (Sow.) King, Perm. Foss. t. 10. f. 29. to 31. and 
tall tol tons: 


Desc.—Quadrate, hinge-line as long as the shell is wide, forming large, obtusely rounded, slightly convoluted 
ears in the adult (but small rectangular ones in the young). Receiving valve extremely gibbous, with a deep, 
wide, rounded, mesial furrow, commencing near the apex of the beak, and extending to the front margin ; 
profile almost semicircularly arched, but the curve of the visceral portion smaller and more abrupt than that of 
the front ; beak small and only slightly projecting beyond the hinge-line ; sides very steep, or nearly vertical in 
some specimens; one or two rows of large cylindrical spines running nearly parallel with the hinge-line on each 
side, the rest of the valve either without spines or with a few large scattered ones, or more rarely having 
obscurely longitudinal rows of eight to ten rather smaller ones, those nearest the margin always largest. Surface 
crossed by rather strong, irregular, imbricating lines of growth, and either even or obscurely and irregularly 
ridged longitudinally. Entering valve also with one or very rarely two long cylindrical rows of spines, projecting 
externally like those of the receiving valve; convex externally near the ears, and obtusely rounded longitu- 
dinally, mesial furrow and the intervening spaces on each side only moderately concave, leaving a very deep space 
between the valves for the animal. Average width one inch seven lines, proportional length of receiving valve 
, of entering valve 4, depth of receiving valve =, depth of entering valve =. 

Some specimens of this species are considerably higher, narrower, and more parallel-sided than others ; and 
though some authorities believe those varieties characteristic of separate localities, I have found them together 
in the limestone of Humbleton. Some varieties are nearly free of large spines on the body of the shell, forming 
the P. Calva of Sowerby, while others identical have them in all the varieties noted above. The internal casts 
of the receiving valve have the muscular impressions in the cavity of the beak, apparently very prominent, from 
the great depth of the sulcus between them, of a longitudinally ovate form, and about half their width apart. 
Casts of the entering valve shew the large bifid rostral tooth, from which the septum extends two-thirds the 
Jength of the shell; the dendritic and smooth reniform impressions, nearly resembling those of P. semireticulata, 
the surface beyond which is closely marked with small spinulose points. Prof. King has given a valuable series 
of figures in his Memoir on the English Permian fossils, shewing both the external and internal characters very 
perfectly. He also notices that the layer of shell beneath the outer transversely striated one is composed of 
coarse longitudinal fibres. Prof. King suggests that this species may be found in the carboniferous rocks of 
Fermanagh; but though I have examined probably hundreds of Productz from that neighbourhood, I have 
never seen a trace of it. 

Position and Locality—Very common in the Permian magnesian limestone of Humbleton. 
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PropuctA KEYSERLINGIANA (de Kon.) 
Ref—ld, id. de Koninck, Monog. Prod. t. 14. f. 6. 


Desc.—-Rotundato-quadrate, transverse, depressed. Receiving valve with the beak narrow, very prominent, 
visceral portion gently gibbous, rather abruptly arched to the short front, so that the profile, though nearly 
semicircular, is slightly flattened and elongate towards the produced beak ; ears moderately large, nearly rect- 
angular, rather strongly defined at the sides of the beak, but gradually blending with the body of the shell 
towards the margin; middle of the front with a slight mesial depression ; whole of the visceral portion rugged, 
with very small, round, irregular concentric wrinkles, bearing thickly crowded, very large, obtuse, spine tubercles, 
rounded on all the posterior portion, becoming elongate near where the abrupt arching of the front begins, and 
diminishing in size and prominence on the narrow front, where also the concentric wrinkles give place to fine 
concentric strive of growth. Entering valve flattened, very slightly concave in the middle, flattened on the ears, 
strongly marked with the concentric wrinkles and rounded pits, representing the tubercles of the opposite 
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valve. Average width six lines, length of receiving valve {j,, length of entering valve =, depth of receiving 
valve , depth of entering valve ;;. 

The concentrically and minutely wrinkled visceral portion, with the very large crowded spine tubercles, 
abruptly becoming smaller or almost obsolete at the edge, as well as the small size and flattened entering valve, 
easily distinguish this from any other species. The wrinkles are very small and only visible between the spines, 
but they, as well as the flatness of the’ entering valve and more crowded tubercles, and less gibbous receiving 
valve, separate it from the P. aculeata; and the greater proportional width, &c. separates it from the 
P. Deshayesiana, which latter, however, I have not seen. I have compared the English with authentic Belgian 
specimens, to be certain of the identity. 

Position and Locality.—Rare in the carboniferous limestone of Derbyshire. 


PRODUCTA MARGARITACEA (Phill.) 


Ref. and Syn. = P. margaritacea Phill. Geol. York. t. 8. f. 8. + P. pectinoides id. id. t. 7. f. 11; ? + P. flexistria 
de Kon. Monog. Prod. t. 17. f. 1. (not of M*Coy). 


Dese.—Suborbicular, varying from longitudinal to transverse; hinge-line slightly less than the width of the 
shell, forming small, brittle, nearly rectangular ears, not strongly defined from the body of the shell. Receiving 
valve evenly gibbous, but varying greatly in depth, most gibbous in the middle, gradually sloping towards the 
sides and front margin, more abruptly arched towards the beak, which is generally large, very obtuse, and over- 
hanging the hinge-line, but varies greatly in size. Surface covered with thick, subequal, obtusely-rounded ridges 
(about four in two lines at six lines from the beak), separated by much narrower shallow sulci; the ridges 
increase in thickness from the beak for a length of seven or eight lines, after which most of them fork into two, 
the branches being equal, and divided by a smaller sulcus than that separating the primary ridges; surface 
crossed by thin, obsolete, foliaceous, imbricating strive of growth; very few or no spine-bases on the body of 
the shell, but usually one or three on each ear. Entering valve moderately and evenly concave, with the con- 
centric imbricating lines of growth more strongly marked than on the receiving valve, but the ridging often 
almost obsolete ; substance of the shell very thin, foliaceous, and often nacreous. Length of very gibbous old 
specimen one inch three lines, proportional width *, length of entering valve 7, depth of receiving valve ,j;,, 
depth of entering valve ; width of wide depressed variety, young specimen, 11 lines, proportional length of 
receiving valve (1, length of entering valve 7, depth of receiving valve ;, depth of entering valve ;;; length 
and width of receiving valve of intermediate specimen one inch three lines, length of entering valve 7, depth of 
receiving valve >. 

This species varies extremely in the relative proportions of the depth of the receiving valve, so that a 
comparison of intermediate specimens makes me now think with M. de Koninck, that the P. margaritacea 
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and P. pectinoides of Phillips are but varieties of one species; and in the same way I find a shell exactly 
agreeing with de Koninck’s P. flexistria (which is not identical with my species of that name) is only an 
extreme gibbous form of the same species. The more gibbous the receiving valve, the larger and more 
incurved the beak seems to be, and the greater seems to be the space for the animal between the valves, as 
the entering valve, though also variable in depth, does not vary in so great a proportion as the receiving one. 
In perfectly typical specimens the length and breadth of the receiving valve are about equal, but the old gibbous 
specimens are generally a little longer than wide, and the depressed varieties a little wider than long. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire ; rare in the car- 
boniferous limestone of Kendal. 


PropucTA? MARGINALIS (de Kon.) 
Ref.—Id. id. de Kon. Monog. Prod. t. 14. f. 17. 


Dese.—Often slightly unsymmetrical ; receiving valve quadrato-hemispherical, visceral portion very gibbous 
in the middle from the arched deflection of the front, but only moderately convex towards the beak, which is 
very small and not prominent; hinge-line rather shorter than the width of the shell, forming very small, nearly 
rectangular ears, from which a strong concentric sulcus extends nearly parallel with the front margin, defining 
a slightly projecting front, about two lines long, which is ribbed by thick, rounded, longitudinal costze (about 
three in two lines), the rest of the surface being marked by fine, irregular, concentric wrinkles, and numerous 
irregularly scattered, oval, spine bases; substance of the shell very thin, leaving the exterior ornaments usually 
impressed on the cast, with the very superficial traces of the two broad, ovate, muscular impressions. Width 
nine lines, proportional depth ;;. 

The narrow, prominent, longitudinally-ribbed front margin, so different from the minutely wrinkled and 
tuberculated other parts of the shell, easily distinguishes this remarkable species. I have only seen the receiving 
valve, but according to M. de Koninck the entering valve has no longitudinally-ribbed margin, is only slightly 
concave, and shews occasional traces of rudimentary area, which would probably place the species in Stro- 
phalosia of King. 

Position and Locality—Rare in the carboniferous limestone of the Isle of Man. 


Propucta Martini (Sow.) 


Syn. and Ref. = Anomites productus Martin, Pet. Derb. t. 22. f. 1 to 3. = (Producta Martini Sow. Min. Con. 
t. 317. f. 2. + P. concinna id. id. t. 318. f. 1.) 


Dese.—Subcylindrical, very elongate, front margin slightly dilated, irregularly undulated in old specimens ; 
hinge-line less than the width of the shell, forming inconspicuous square ears, not projecting from the sides ; 
visceral portion very convex, nearly vertical, passing by a nearly semicircular curve into the vertically extended 
front, with or without a shallow, irregular, mesial hollow; nine or ten very small, slightly marked, concentric 
wrinkles on the sides, which become nearly or quite obsolete across the middle, not interrupting the thick, 
obtuse, nearly smooth, broadly waving, longitudinal striz, which are separated by very much narrower sulci 
and di- or tri-chotomise irregularly on various parts of the shell, but principally at the front margin (averaging 
five to seven in two lines at one inch from the beak); a very few small spines on the body of the shell, not wider 
than one of the strize, a small group of five or six larger ones close to the cardinal angle on each side. Entering 
valve with the visceral disk flat, with a very faint mesial furrow, or none, crossed by nine or ten small, faintly- 
marked, concentric wrinkles, not interrupting the thick, radiating strize ; margin of the visceral disk bending 
downwards, and then abruptly outwards at right angles, to touch the interior of the descending front of the 
receiving valve, with which the remaining portion of the descending front is in contact, the geniculation pro- 
ducing a flat, horizontal margin, about a line and a half wide, a little below the level of the visceral disk, and 
marked with fainter strize than the rest of the shell. Average length one inch seven lines, proportional width of 
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hinge-line #4, width of front {;, depth between the two valves ji, length of visceral disk in entering valve =, 
width of ditto #%, width of flattened border to ditto ;. 

The character of the remarkable geniculation forming the narrow flattened border to the visceral disk, is 
so well shewn in Martin’s figures, that it is surprising that it has been overlooked by modern writers, being 
supposed probably to represent the thickness of stone between the two valves: an attentive examination will 
shew, however, that this is not the case, a portion of the shell smoother than the rest being bent at right angles 
to the preceding, and to the following parts of the valve, covering over that peculiar margin represented in 
Martin’s plate. This character seems to be only developed in the adult, or when the visceral disk of the enter- 
ing valve is seven or eight lines long, when the width of the border is rather more than a line. This internal 
character entirely separates the species from the P. semireticulata, with which the continental writers unite it ; 
from which it also differs in its small size, narrow elongate, and undulated front, and broadly-waving closer 
and smoother striae, and by the very few, aud nearly obsolete concentric wrinkles, which even on the casts 
of the entering valve produce no sensible interruption of the longitudinal strie. The irregular waving striz 
contrast strongly with the direct sulcation of P. sulcata, semireticulata, &c. 

Position and Locality——Not uncommon in the lower limestone of Derbyshire ; and middle limestone of 
Poolwash, Isle of Man; rare in the carboniferous limestone of Berwick on Tweed. 


Propucta MESOLOBA (P/iil.) 
Ref.—1d. id, Phill. Geol. t. 7. f. 12; de Koninck, Monog. Prod. t. 17. f. 2. 


Dese.—Subquadrate ; hinge-line slightly exceeding the width of the shell; receiving valve with the rostral 
portion for about seven lines from the beak moderately convex, and marked with small irregularly undulating, 
interrupted, rounded, concentric wrinkles (four in two lines about middle of disk); beak small, slightly projecting ; 
ears flattened, of moderate size, slightly acute, obscurely defined from the body of the shell; from the concen- 
trically wrinkled rostral portion, the front descends with an abrupt curve nearly at right angles to its plane, 
slightly flattened in front, and obscurely compressed on the sides from about three lines from the beak; a thick 
rounded mesial ridge, one line wide throughout, extends to the front margin, defined by a rather wide shallow 
depression on each side; spine-bases thick, large, conic, rather few, very irregularly distributed over the whole 
shell, four or five on the ridge. Surface smooth or with very fine undulating transverse striee of growth. Entering 
valve almost following the curvature of the receiving one, and similarly marked in all respects in intaglio, but 
the visceral disk rather more flattened, and the mesial furrow less sharply defined. Average width one inch six 
lines, length of visceral disk %, of smooth front =; (longer when old). 

The shell is extremely thin, and when partially decorticated, a very minute longitudinal lineation is seen 
with the lens. This species is so strongly marked by its narrow mesial ridge, that it cannot be confounded 
with any but the P. pralonga (Sow.) =P. Christiani (de Kon.), from which it is distinguished by the want of 
the longitudinal suleation of the surface. 

Position and Locality——Not uncommon in the dark carboniferous limestone of Kendal, Westmoreland ; 
not rare in the lower carboniferous limestone of Derbyshire; also in the red carboniferous grits of Breedon Hill, 
Leicestershire ; dark lower carboniferous limestone of Poolwash, Isle of Man. 


PRODUCTA PLICATILIS (So7-) 
Ref.—Id. id. Min. Con. t. 459. f. 2; de Koninck, Monog. Prod. t. 5. f. 6. 


Desc.—Hemiprismatic, transversely oblong ; hinge-line equalling ‘the width of the shell. Receiving valve 
having the visceral disk subquadrate or nearly semicircular, moderately convex in the middle, rather abruptly 
rounded to the large flattened ears, on the sides entirely covered up to the hinge-line with strong, narrow, 
rounded, slightly undulating concentric wrinkles (three to four in two lines in middle), crossed in parts of some 
specimens by fine regular thread-like striz (ten in two lines); beak very small, scarcely passing the hinge-line ; 
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the nearly straight front descends by an abrupt curve, nearly at right angles to the plane of the visceral disk, 
and is usually quite smooth, or with exceedingly delicate transverse lines of growth or minute longitudinal 
striae, when the thin shell is partially decorticated ; a very obscurely defined shallow mesial hollow extends from 
about four lines from the beak to the front margin; a few spine-bases on the ears near the hinge-line, Entering 
valve similar to the receiving one, but with a very short deflected front portion, leaving a large internal space 
between the valves, without much difference in curvature of the rostral portions. Width one inch four lines, 


50 


proportional length of visceral portion of either valve 3, length of deflected front of receiving valve 2, ditto 
of entering valve =. 

This species by its comparatively flattened, concentrically wrinkled visceral disk, and nearly smooth pro- 
duced front abruptly arched nearly at right angles, approaches a Leptagonia in appearance, but has no cardinal 
area. It is not likely to be confounded with any other species known. 


Position and Locality.—Rather rare in the grey or lower carboniferous limestone of Derbyshire. 


Propucta puncTAatTa (Mart. Sp.) 


Ref. and Syn. = Conch. Anomites punctatus Martin, Pet. Derb. t. 37. fig. 6 to 8. = Anomites thecarius Schlot. 
Nacht. Pet. Vol. I. t. 14. f..1.= Productus punctatus Sow. Min. Con. t. 323; id. id. de Koninck, Monog. 
Prod, t. 13. 


Desc.—Rotundato-quadrate ; hinge-line rather less than the width of the shell; receiving valve moderately 
gibbous; beak prominent, tumid, narrow, much incurved below the hinge-line; a shallow mesial sulcus extends 
from about six lines from the beak to the front margin. Entering valve flattened, slightly concave, with a slight, 
undefined mesial ridge corresponding to the hollow in the opposite valve, and reaching to about four lines from 
the beak; ears flattened, scarcely defined, obtuse; shell very thin. Surface of both valves concentrically 
marked by flat imbricating subregular bands of growth, varying from half a line to a line and half in width, 
each closely and variously punctured or marked with numerous rows of perforated spinulose bases of the 
very numerous, small, crowded, hair-like spines, which are extremely slender, commonly three or four lines long, 
the largest being situated near the posterior portion of each of the transverse bands, which are separated from 
each other by narrow, smooth, concentrically lined spaces on the most posterior part of each, Width about two 
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inches three lines, proportional length =>, length of entering valve 4, depth 4, depth of entering valve 4. 

The transverse bands are narrower, more regular, and have rather fewer and larger spines on the entering 
valve ; there are commonly from twenty to twenty-four of these bands on average-sized specimens, the surface 
appearing as if closely punctured with a pin, when the little spines are broken off, as is usually the case. There 
are from two to three concentric bands in a space of two lines at six lines from the beak. M. de Koninck, in his 
beautiful monograph of Productus, refers my P. elegans and P. laciniata to this species, but, I am convinced, 
erroneously, as I have now seen many specimens of the former, and under that name in the present work I give 
descriptions and figures of the large, as well as of the small, valve which I only knew on the first publication. The 
P. elegans is more allied to P. fimbriata ; the P. laciniata is clearly distinguished by the characters I have 
already published, but it is to the P. fimbriata, and not P. punctata, which it is allied. 

Position and Locality—Common in the earboniferous limestone of Derbyshire ; not uncommon in the 
dark carboniferous limestone of Lowick, Northumberland; dark carboniferous limestone of Ronalds-way and 
Poolwash, Isle of Man ; red carboniferous limestone of Closeburn, Dumfriesshire ; dark carboniferous limestone 
of Dalmellington, Dumfriesshire. 


Propucta pustuLosa (Phiil.) 


Ref. and Syn.—ld. id. Geol. York. Vol. I. t. 7. f.15; id. de Koninck, Monog. Prod.t. 12. f. 4 a, b, ¢ (not 4d, 
nor t. 13. f. 1); t.16.f. 8 and 9.> P. pywidiformis de Koninck, Monog. Prod. t. 12. f. 1; t. 16. f. 2. 


Dese.—Rotundato-quadrate ; substance of the shell very thin; hinge-line nearly as wide as the shell, 
forming nearly rectangular flattened ears, strongly defined in the large valve. Receiving valve extremely gibbous, 
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side margins subparallel, front margin wide, with a shallow, rounded sinus in the middle, from which a wide, 
undefined mesial hollow extends to within an inch of the beak, which is of moderate size and curvature ; sides 
and front in old individuals, nearly vertical, short, subcylindrical. Surface usually covered (in well-marked 
examples) with nearly regular, slightly undulating, continuous, concentric, rounded wrinkles, closely set each 
with a single row of subequal, longitudinally elliptical tubercles (spine-bases), becoming very small, or obsolete, 
on the sides and ears; in other specimens the wrinkles are less strongly marked, interrupted, and more 
undulated; the spines at the same time becoming subquincuncially scattered; tubercles not confluent in 
longitudinal rows. Entering valve, quadrate, gently concave, with a slight, broadly rounded, undefined mesial 
ridge, extending from the margin to within about nine lines of the beak ; concentric wrinkles narrow, sub- 
regular, set with quincuncially arranged oval pits, tubercles on the interior closer and more rounded than those 
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of the receiving valve. Average width, 2 inches 9 lines, in proportion to width, length of receiving valve 3, 
of entering valve %, width of hinge-line =, depth of receiving valve about ;;, of entering valve about 7%; 
wrinkles varying from rather less than two to nearly three in a space of two lines at about an inch from the 
beak of receiving valve. 

After great hesitation, and a careful examination of numerous specimens, I have come to the conclusion 
that the P. pywxidiformis of M. de Koninck should be united to the P. pustulosa of Phillips, so that the 
restriction hitherto of the latter name to specimens with strong, regular, uninterrupted wrinkles bearing the 
spine-bases, has led to the difficulties with regard to the true P. scabricula. Asa matter of fact, scarcely any 
two examples of P. pustulosa agree in the strength or directness of the transverse ridges : in specimens perfectly 
typical in this respect near the beak, the ridges will be often ‘found indistinct, undulated, and interrupted on 
other parts; and when this is the case the tubercles generally increase in size, and become quincuncially 
arranged. I have traced the passage from the most regularly wrinkled type (like Koninck figure, op. cit. t. 12, 
f. 4), with the spines on the summits of the transverse ridges, through those in which the spines do not coin- 
cide with the (still well marked) ridges (like his t. 16. f.9), to those in which the wrinkles gradually become 
irregular, interrupted, and nearly obsolete, as in his P. pyxidiformis (op. cit. t. 16. f. 2. and t. 12. f. 1), by the 
most imperceptible gradations. In all these varieties the isolation of the tubercles, instead of their being mere 
inflations of distinct, longitudinal strice or ridges, distinguishes the species from the true P. scabricula. There 
is considerable variety in the depth of the entering valve. By some chance M. de Koninck in his monograph 
of Productus marks in his synonyms that I have described the P. punctata for this species in my volume on 
the Carboniferous Limestone Fossils of Ireland, which is not really the case. The tubercles vary considerably in 
size in specimens otherwise similar. 

Position and Locality—Common in the dark carboniferous limestone of Kendal, Westmoreland ; carbo- 
niferous limestone of Derbyshire. 


PRoDUCTA SCABRICULA (Mart. Sp.) 


Ref. and Syn. = Anomites scabriculus Martin, Pet. Derb. t. 36. f. 5 ; = Productus id. Sow. Min. Con. t. 69. f. 1.= 
P. quincuncialis Phill. Geol. York. t. 7. f.8; P. scabricula de Koninck, Monog. Prod. t. 11. f.6@ and 6 4. 


Dese.—Rotundato-quadrate, side margins subparallel, very gibbous, with or without a wide, shallow, 
undefined mesial hollow in the receiving valve, and still slighter corresponding ridge in the entering one (not 
reaching usually within an inch of the beak, and not seen in specimens that size) slightly sinuating the margin; 
hinge-line slightly less than the width of the shell, forming large, flat, nearly rectangular ears. Receiving valve 
with a large obtuse beak, the pointed apex extending beyond the hinge-line; front flattened or concave ; sides 
when old with nearly perpendicular sides. Surface covered with thick, close, subregular, rounded, longitudinal 
strize (averaging four in two lines at six lines from the beak), swelling at irregular intervals into oval, prominent 
tubercles (from each of which a curved spine half an inch long projects towards the margin when well preserved), 
which are subquincuncially arranged without interrupting the continuity of the little ridge on which they are 
developed, on which latter when strongly marked the tubercles seem mere nodular swellings; a few irre- 
gular concentric wrinkles on the ears and sides, becoming obsolete on the front. Entering valve quadrate, flat- 
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tened at the ears, moderately concave at the sides, and often slightly convex along the middle, marked with 
quincuncially arranged, elongate, oval tubercle-pits, and concentric wrinkles, smaller, closer, and more regular than 
those of the receiving valve. Width of small specimens one inch, proportional length =, depth =, length 
of entering valve 4, depth of entering valve ;;;. At one inch from the beak about four longitudinal rows of 
tubercles in the space of two lines. 

The original Anomites scabriculus of Martin was strongly sulcated longitudinally, the elevated lines swelling 
into alternating elongate tubercles, and thus coincided with the P. guincuncialis of Phillips, which species 
should therefore be suppressed. In my volume on the Carboniferous Fossils of Ireland, I let the P. scabricula 
and P. quincuncialis as understood by Phillips stand, but under both heads I distinctly stated that one of his 
distinctions, namely, the presence in one, and the absence in the other, of a mesial furrow would not hold; it 
is unfortunate, therefore, that in M. de Koninck’s monograph of the genus I should be made to rely on this 
character for distinguishing the species. The connexion of the elongate spine-bases by strong longitudinal 
sulci easily distinguishes this species from the shell named P. pywidiformis by M. de Koninck (which is 
probably Phillips’ P. scabricula) and from all the varieties of P. pustulosa. 

Position and Locality —Not uncommon in the dark carboniferous limestone of Lowick, Northumberland. 


PRODUCTA SEMIRETICULATA (Mart. Sp.) 


Ref. and Syn.= Conch. Anomites semireticulatus Martin, Pet. Derb. t. 32. f. 1. and 2. t. 33.f. 4.=P. antiquatus 
Sow. Min. Con. t. 317. f. 5, 6.= Producta antiquata Koninck, Monog. Prod. t. 9. f. 1. 


Dese.—Rotundato-quadrate when young; extended front becoming prismatic when old; the profile semi- 
circularly arched from the beak to the middle of the descending front; the sides subparallel, rather flattened and 
nearly yertical; the front only slightly concave ; the whole shell and margin nearly regular ; hinge-line equal to the 
width of the shell, forming rectangular flattened ears. Receiving valve very gibbous; with a broad, shallow, mesial 
hollow on the middle of the visceral portion, becoming obsolete towards the beak and on the descending front ; 
visceral portion marked by very numerous (upwards of forty) narrow, slightly undulating, concentric wrinkles, 
which raise tubercles on the longitudinal striz at their intersections, becoming much coarser and spinose on the 
sides; longitudinal strize direct, coarse, rugged, rounded, subequal, separated by sulci of nearly their own width (ave- 
raging four to six in three lines at two inches from the beak), without flexures, simply dichotomising occasionally ; 
no spines on the body of the shell, or only a few small ones, not exceeding the striz in width, and producing no 
irregularities in the striation; a group of six or seven very long thick spines on a nearly smooth space near the 
side margin beneath each ear. Entering valve with the visceral portion nearly at right angles to the front ; beak 
and sides moderately concave, with a distinct, wide, undefined, mesial furrow, becoming obsolete on the de- 
scending front, and reaching only within half an inch of the beak; concentric wrinkles as strong and nearly as 
close as the longitudinal striee, producing a tubercular or pitted, irregular reticulation; the wrinkles become 
larger and fewer on the ears, joining the hinge-line at an obtuse angle. Interior of entering valve with a very 
large, prominent, rostral tooth, from which a mesial septum extends nearly to the commencement of the deflected 
front ; interior of receiving valve, with the striated anterior portion of the muscular impressions nearly twice as 
wide as long, and about a third less than their length apart; dendritic impressions small, and unusually far 
from the beak, lying just between the striated anterior portion of the muscular impressions. Average width of 
adult specimens two inches eight lines, proportional length of visceral portion % in the receiving valve, > in the 
entering valve, depth between the visceral portion of the two valves 4, length of adult unreticulated front ;7,. 

Martin’s figures represent the young shells, which are obscurely trigonal (excluding the ears), and entirely 
reticulated. This is by no means so common a shell as the varieties of the P. Flemingi with which it is 
frequently confounded, but from which it is distinguished by its broader and more cubic form, instead of the 
long, narrow, parallel-sided form of the P. Flemingi var. sulcata ; it has no spines except a patch on the sides, 
(not disposed on a ridge as in that species), has not the small conical ears with large ridge at base, as usually 
seen in that shell, has no mesial furrow near the margin of the deflected front ; and finally, the visceral disk 
is less gibbous and arched, and much more strongly and numerously crossed by concentric wrinkles. 

[rase. tt. ] 3P 
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Position and Locality—Common in the carboniferous limestone of Derbyshire; red carboniferous lime- 
stone of Breedon Hill, Leicestershire ; middle carboniferous limestone, Poolwash, Isle of Man. 


Propucta setosa (Pihill.) 


Ref. and Syn.= Id. id. Phil. Geol. York, t. 8. f. 9 and 17.= P. carbonarius de Koninck, Anim. Foss. Bel. 
t.125 Gis) £1: 


Desc.—Oblong, rounded ; hinge-line equal to the width of the shell, forming flat, nearly rectangular ears, 
abruptly defined nearly at right angles to the sides of the shell, so that they are usually broken off, leaving the 
body of the receiving valve longer than wide. Receiving valve very gibbous, without trace of mesial sinus, sides 
tumid, nearly vertical; visceral portion globose, marked with obscure concentric wrinkles, nearly obsolete in the 
middle, arched to a semicircle with the middle of the front ; beak tumid, projecting very little beyond the hinge- 
line; surface with nearly regular, fine, close, subequal, longitudinal strize (nine or ten in two lines at six lines 
from the beak); spines rather numerous, particularly on the ears and rostral portion, (but also on the front) 
slender, their bases seldom much exceeding the thickness of the striee on which they are placed, and frequently 
producing no interruption in the striation, rather larger towards the margins of old individuals. Entering valve 
deeply inserted, with the visceral portion flattened, concentrically wrinkled, and joining the receiving valve 
about the middle of its front, leaving a large space for the animal; striation as in the receiving valve. Width 
of hinge-line eleven lines, proportional width of sides =, length of receiving valve ;;;, depth of receiving valve {5 
length of visceral disk {%, length of front =, depth of entering valve 4, length of visceral portion 5, length of 
front 3. 

In all the characters of form, proportion and mode of insertion of entering valve, &c. this agrees with the 
young of P. Martini, but I do not believe it ever assumes the long undulated front of that species, and the 
strie are much finer and more regular, and the generality of the spines very small. I have carefully exa- 
mined authentic Belgian specimens of M. de Koninck’s species, and find it perfectly identical in all respects with 
Phillips’s older species ; both the Belgian and British specimens occasionally shew a few spine-bases at the sides 
and near the front margin, as thick as two of the striee, contrasting in this respect with those on the rest of the 
surface, and a row of intermediate size parallel with the hinge-line. 

Position and Locality—Not uncommon in the limestone associated with the coal of Glasgow; dark car- 
boniferous limestone of Craige near Kilmarnock ; and middle carboniferous limestone of Poolwash, Isle of Man; 
dark carboniferous limestone of Berwick-on-Tweed. 


PRODUCTA SPINULOSA (Sov.) 


Ref. and Syn. = 1d.id. Sow. Min. Con. t. 68. f. 3. = P. granulosa Phill. Geol. York. t. 8. f.15 (bad).=P. papillatus 
de Kon. Anim. Foss. Bel. t. 10. f. 6, and t. 12. f. 9. 


Desc.—Transversely broad-oval; front margin even, convex, side margins convex; hinge-line shorter 
than the width of the shell, forming inconspicuous, gradually flattened, obtuse-angled ears. Receiving valve 
moderately and evenly gibbous; beak small, narrowed, incurved to the level of the hinge-line. Entire surface 
covered with subregular, nearly equal, quincuncially arranged, small, prominent, elongate, elliptical spine-bases, 
(usually four or five in the space of two lines, measured transversely, at three lines from the beak) ; in young 
shells, or within four or five lines of the beak, the tubercles are but little longer than wide and about twice their 
thickness apart, but towards the margin of larger specimens they give origin to short obscure ribs (as in P. acu- 
leata), and become rather more crowded. Entering valve deeply and evenly concave, having the surface quin- 
cuncially marked with regular, nearly round pits, twice their diameter apart, representing the tubercles of the 
opposite valve. Average width eight lines, proportional length of hinge-line {5, length %%, length of entering 
valve 7, depth of receiving valve *, depth of entering valve 3. 

The much more numerous, regularly placed, and smaller spine-bases distinguish this species from the 
P. aculeata, as well as the less gibbosity and more transyerse form of the valves. 
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M. de Koninck’s figures under the aboye name papillatus are very good, and will enable people to recognize 
this species more easily than when only that of Mr Phillips was accessible. He has, however, in his fine 
monograph on the genus Productus, figured and described an entirely different species under the name Pro- 
ductus spinulosus, viz. the species named P. Koninckianus by M. de Verneuil, and which is far more gibbous, 
and marked with distinct longitudinal sulci; and he makes the remark that “il est assez probable que 
M. M°Coy, dont la déscription ne fait pas mention de cdtes longitudinales, a aussi confondu ce Productus avec 
une espece voisine,” as well as MM. de Buch and Phillips, who also considered the P. spinulosus of Sowerby to 
be without longitudinal ridging. I believe that in my volume on the mountain-limestone fossils of Ireland, to 
which M. de Koninck alludes, I have accurately identified the true P. spinulosa of Sowerby; but in that work I 
also retained the name Producta granulosa of Phillips for those specimens resembling P. spinulosa, but having 
the granules extremely crowded and obtuse. The great number of Scotch specimens which I have recently 
examined prove to a certainty that these are merely varieties of one species ; and the only question remained as 
to whether M. de Koninck or myself were correct in our notions of the true Producta spinulosa; and to set this 
question at rest I wrote to Mr Sowerby, who had the kindness immediately to reply, that he rather agreed with 
me that there was no longitudinal suleation in the species; but that as the original type specimen was in the 
collection of the Rey. Dr. Fleming, he could not be sufficiently certain to decide the point. On this I wrote to 
Prof. Fleming as to the characters of the original type specimen, and enclosing in the letter a small specimen, 
intermediate between the variety P. granulosa of Phillips, and what I considered the true type of P. spinulosa 
(Sow.), requesting his decision as to whether it was, or not, the latter species. I have just received a most full 
and satisfactory reply, in which Dr. Fleming says: “‘ My most perfect specimen of Productus spinulosus, and 
the one figured by Sowerby, is nor sulcated longitudinally ;” the underlining of the latter words being his own; 
and further on he adds: ‘“‘ The shell now returned is certainly a young P. spinulosus.” The specimen so 
authenticated from the Beith limestone is especially marked in the University collection for the examination 
of those interested in the discussion. 

Position and Locality —Common in the carboniferous limestone of Derbyshire; carboniferous limestone of 
Beith, Ayrshire. 


Propucta striata (Fischer Sp.). 


Ref. and Syn. = Mytilus striatus Fisch. Oryct. Moscow, t. 19. f. 4.= Pinna inflata Phill. Geol. York. t. 6. f. 1. 
= Lima Valdaica and Productus limiformis V. Buch. Ueber. Productus, t. 1. f. 4 to 6.= Lepteena anomala 
Sow. Min. Con. t. 615. figs. La, c, d (not 6) =Productus striatus de Kon. Monog. Prod. t. 1. f. 1. 


Desc.—Form very irregular, usually triangular, greatly elongated, nearly in one plane, increasing very irre- 
gularly towards the front margin; some specimens being broad, ovate, and others very narrow, trigonal, and 
sometimes slightly arched to one side or the other; beak pointed; the side and front margins in general rather 
abruptly, but very irregularly, sloped and waved without symmetry, the surface being in consequence marked with 
short, very irregular, interrupted indentations of growth, marking the former irregularities of the margin: hinge- 
line generally almost obsolete, so that the posterior end is gradually pointed ; in some rare, short, wide specimens 
it is dilated into obscurely defined, obtuse-angled ears, bearing one or two rows of slender bristle-like spines, two 
or three lines long; shell extremely thin. Entering valve almost in contact with the receiving one, and resem- 
bling it in all respects; striz harsh, rugged, rounded, or slightly flattened, coarse, irregularly waving, and in- 
creasing very frequently in number by interpolation of new striz, nearly equalling the others in size (about seven 
strize in two lines, at one inch from the beak, sometimes rather finer towards the margin, but nearly equal on all 
parts of the shell) ; intervening sulci very deep, but much narrower than the strize; no spine-bases on the body 
of the shell. Muscular impressions very faintly marked on the casts. 

This shell is so extremely variable in form that it is useless to attempt to give any proportional measure- 
ments; perhaps the most common sizes are three or four inches long and two inches wide at the front, and the 
beak and front margin and all the intervening part of the shell being approximately in one plane; and of this 
type, which generally forms closely packed masses, I have seen Irish specimens one foot long and five inches 
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wide, the posterior end being pointed and without hinge-line. The opposite extreme of form is not uncommon in 
the Isle of Man, where specimens occur two or three inches long and two wide, with a depth of nearly an inch, and 
with an obtuse-angled hinge-line; and between these extremes all the intermediate forms may be noticed. Under 
all these varieties, the species is easily recognised by the extreme irregularity of its growth, as in Hinnites, there 
being nothing of symmetry between the marginal irregularities of the two sides, nor any regularity in the 
corresponding depressions, and obscurely concentric undulations of growth, which seem to produce or greatly 
increase the flexures of the striee. The great irregularity of growth distinguishes the most nearly allied varieties 
from P. hemisphwrica, and the same character and want of spines separate it from the yar. Scotica of the 
P. gigantea, to which some unusual varieties approach. 

Position and Locality—Common in the lower carboniferous limestone of Derbyshire; in the dark middle 
carboniferous limestone of Isle of Man;? rare in the dark carboniferous limestone of Lowick, Northumberland. 


Propucta TorTILIS (J7/°Coy). 


Ref. and Syn. =1d. id. M°Coy, Syn. Carb. Foss, Irel. t. 20. f. 14.=P. undatus (Defr.) de Kon. Anim. Foss. 
Bel. t. 12. f. 2.=P. undatus (Defr.) M. V. K. Geol. Russ. t. 15. f. 15,? (not of Defrance). 


Desc.—Very broad-oyate ; receiving valve rounded, gibbous, with a large, prominent, moderately incurved 
beak, extending very little beyond the hinge-line ; hinge-line rather less than the width of the shell, forming 
short, flattened, obtuse ears. Entire surface covered with broad, irregular, undulating, concentric, subangular 
ridges, having their scarp or narrow steep side towards the beak, either uninterruptedly continuous from one ear 
to the other, or short and irregularly interrupted in their passage across the middle, giving a largely crumpled 
appearance to the shell; ridges crossed by sharply defined, narrow, rounded, thread-like strize, separated by very 
narrow sulci, very regular in size (twelve to fourteen in two lines at six lines from the beak), except where 
small spine-bases occur, immediately before each of which one of the strize swells to the width of two, and from 
the base of the spine such strize being split into two or three nearly or quite as large as the adjoining ones; 
intercalated short strize assuming almost immediately the thickness of the primary ones; spine-bases small, very 
variable in number, sometimes tolerably numerous, and subquincuncially arranged, but more often nearly absent. 
Entering valve exactly resembling the receiving one, except in its less depth. Average width eleven lines, pro- 
portional length =, depth of receiving valve =, depth of entering valve 4. 

This species is easily distinguished from all others of the carboniferous period by having the whole surface 
crumpled with large, undulating, irregularly angular folds, the short steep side of which is directed towards the 
beak. I originally figured and described this fossil from the mountain-limestone under the above name, but 
almost at the same date M. de Koninck, and shortly after, MM. Murchison, de Verneuil, and Keyserling 
figured it as the Productus undatus of Defrance, stating that they supposed his principal locality (Chimay) to be 
erroneous, as it contained only Devonian strata. The more I consider M. Defrance’s description, however, the 
more strongly inclined I am to suppose he meant to indicate the really Devonian P. caperata of modern writers, 
which not only agrees with his gisement, but with his description of form of concentric wrinkles and léger 
strize ; which latter term could never haye been applied to the remarkably harsh, strong, thread-like strice of the 
present species of the carboniferous rocks, to which I therefore restore my old name. 

Position and Locality —Not very uncommon in the lower carboniferous limestone of Lowick, Northumber- 
land; middle carboniferous limestone of Poolwash, Isle of Man; rare in the black upper beds of carboniferous 
limestone, Derbyshire. 


Genus. LINGULA (See page 250). 
LINGULA CREDNERI (C‘einitz). 


Ref. and Syn, = 1d. id. Geinitz Versteinerungen, t. 3. f. 23, 24; King, Perm. Foss. t. 6. f. 25 to 27. 


Desc.—Longitudinally oblong, elliptical ; side margins very slightly convex in the middle, slightly narrowed 
and elliptically rounded at the anterior end, posterior end of small yalve broad, subtruncate, the angles rounded, 
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posterior end of the larger valve more pointed, the sides gradually converging at an angle of about 84°, the beak 
being terminal; greatest width about the middle ; middle portion of both valves evenly convex, most so at one- 
third the length from the beak, from whence the surface slopes gradually to the front and more rapidly to the 
compressed lateral margins; shell very thin, marked with very fine, inconspicuous, irregular, concentric lines of 
growth, and traces of radiating, extremely minute, fibrous striae. Average length four lines, proportional 
greatest width =, depth of one valve about +. 

This species is very closely allied to the LZ. mytiloides of Sowerby, but is generally a smaller and more 
delicate species, and is perhaps rather wider at the posterior end. 

Position and Locality—Occurs in great numbers on the surface of the Permian marl-slate at Thris- 
lington gap. 


LineuLa EvLIPTica (Phill.) 
Ref. =1d. id. Phill. Geol. York, Vol. II. t. 11. f. 15. 


Desc.—Elongate ; large valve elliptical, small valve regularly ovate ; greatest width at about one-third the 
length from the beak, from whence the margins are semielliptically rounded in the small valve, and elliptically 
pointed in the long valve at an angle of about 85°, but without distinct straightening or definition of the pos- 
terior lateral margins, which curve imperceptibly into the sides ; from the widest point both valves are regularly 
elliptically attenuated to the middle of the front, which is rather narrow and very convex; middle third of the 
valves convex from the beak to the front margin, the sides sloping rather abruptly to the lateral margins; a 
small sulcus usually in the apex of the beak. Surface with a few concentric waves of growth, and numerous, very 
fine, sharp, irregular, concentric strize under the lens, crossed by much finer, microscopic, close, radiating strize 
in certain states of preservation; short valve flatter than the long one. Average length three and half lines, 
proportional width = to =, depth about 3. 

The more lengthened, narrow, elliptical form of this small species, and its less proportional width and 
narrow front, distinguish it from the Z. mytiloides (Sow.), in which the proportional width is about 7. 

Position and Locality—Not uncommon in the black carboniferous limestone of Derbyshire. 


LINGULA LATIOR (M°Coy). Pl. 3. D. fig. 33. 
Ref. = Id. id. M°Coy, Ann. Nat. Hist. 2.S. Vol. X. 


Dese.—Broad-ovate anteriorly, gray acuminated posteriorly ; moderately convex towards the beak, 
very gradually flattened towardsgthe margifs ; sides meeting at the beak at an angle of about 75°; front wide, 
semielliptically rounded; greatest width at about the middle of the length, from whence the posterior end is 
rapidly narrowed to the beak. Surface with fine, sharply defined, strong, close, elevated, obtuse, concentric strize, 
slightly irregular from occasional branchings and interruptions; crossed in parts by longitudinal microscopic 
strie. Length four and half lines, proportional width =. 

Distinguished from the other described carboniferous Lingulw by the very wide ovate form of its anterior 
end, and the great comparativ@length and straightness of the posterior lateral edges, which by their convergence 
at so small an angle give the remarkable posterior attenuation or pointed beak characteristic of the species. In 
general appearance and surface it closely resembles some of the Russian Ungulites. 

Position and Locality.—Not very uncommon in the black limestone over the main limestone of Derbyshire, 

Explanation of Figures —P1. 3. D. fig. 33. Natural size. 


LINGULA SQUAMIFORMIS (Phill.) 
Ref. =1d. id. Geol. York, Vol. II. t. J1. f. 14. 


Desc.—Longitudinally oblong ; sides nearly straight, subparallel; greatest width near the anterior end, 
which is subtruncate, with the lateral angles obtusely rounded ; posterior end wide, rounded in the short valve ; 
posterior lateral margins short, straight, and meeting at 110° to form the short beak of the long valve; valves 
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slightly convex from the beak to the anterior lateral angles; sides flattened, and sometimes the middle of the 
front depressed ; often three diverging sulci from the beak to the front margin, forming obscure ridges on the 
exterior. Surface with close, irregular, minute plications of growth. Length of small example five lines, greatest 
proportional width near the anterior end, 4 in the short valve, © in the long valve. 

The wide, short, oblong form of this species easily distinguishes it from the others in the upper Paleozoic 
rocks. The more elongate, narrow, oblong species well figured in Portlock’s Geol. Rep. t. 32. f. 5, under this 


name, might be called LZ. Portlocki (M°Coy); its proportional width is only = in the long, and % in the short 


valve. 
Position and Locality —Not uncommon in the black carboniferous limestone of Carluke, Lanarkshire. 


3rd Class) LAMELLIBRANCHIATA (See page 256). 
ist Ord. Pirvroconcua (See page 257). 
3rd Family. PECTINIDA. 


Shell inequivalve, inequilateral, solid (not foliaceous), regular or subregular, fixed by a byssus or by the 
substance of the valve ; hinge-line straight and usually eared ; pallial line entire, outside the adductor ; one large, 
oval, muscular impression near the middle on the anal side of each valve; cartilage small, internal, in a pit 
beneath the beak; hinge with or without teeth. Animal: the margin of the mantle fringed with fleshy con- 
tractile filaments, studded at regular distances with brilliant eye-like tubercles ; foot rudimentary, slender, clavate, 
with a bundle of fibres or byssus at the base; mouth with lips; gills very large, of few filaments. 

Differs from the Liming in being inequivalve, in the oculiform tubercles, and the internal cartilage (not 
exposed in a notch). 

Genera: 1, Pecten ; (including as subgenera Amusium, Hinnites, and Janeria) ; 2, Spondylus ; 3, ? Plicatula ; 
the two latter having hinge-teeth, no byssus, and being attached by the substance of the valve, form the Fam. 
Spondylide. 


Genus. PECTEN (Brug.) 


Gen. Char.—Shell depressed, the upper valve most convex, slightly inequilateral ; beaks contiguous; hinge- 
line produced into ears on each side of the beak, the anterior largest, and separated from the body of the shell 
in the lower valve by a deep notch for the passage of the byssus; ligament of two distinct parts, one internal in 
the triangular pit beneath the beak, the other external, forming a narrow line along the hinge-margin ; with or 
without radiating hinge-teeth. 

This genus contains as subgenera, first, the above described type; 2nd, Janira; 3rd, Amusium; 4th, 
Hinnites; 5th, Pedum. The two latter are identical in shell and animal with Pecten when young; Hinnites 
becomes afterwards distorted and fixed by the lower valve, and Pedum is distorted from growing in corals (not 
fossil). The genus has not been yet quoted from the lower Paleozoic rocks; I doubt its occurrence in the 
Devonian ; and the greater number of those shells hitherto called Pecten in the carboniferous rocks, I now find 
to have no cartilage pit, and by other characters to form a particular genus of Aviculidw ; they are common in 
the oolitic rocks, and increase in number to the present day. I leave with doubt in this genus a few carboni- 
ferous species with the anterior ear longer than the posterior, and the internal structure of which I have 
not seen. 
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PECTEN? FIMBRIATUS (Phill.). 
Ref. = Pecten fimbriatus Geol. York, t. 6. f. 28. 


Desc.—Ovate ; valves slightly and almost equally convex, apical angle 90°; ears large, anterior left one 
square, extending as far as the edge of the shell, with coarse imbricating strie parallel with the end; anterior 
ear of right valve long, narrow, subtruncate at the end, and with a very deep narrow notch between it and 
the body of the shell, having three or four obscure radiating ridges crossed by imbricating strie of growth ; 
posterior ears very short, obtuse. Surface of each valve radiated with a variable number of obscurely marked 
obtuse ridges, crossed by close, minute, obsolete, scalloped strize, strengthened, at intervals of about half a line 
to one line apart, into fine imbricating lamellar lines of growth, scalloped between the ridges which they cross. 
Width from beak to opposite margin one inch eight lines, proportional length at right angles thereto “, length 
of anterior ear 4, posterior ears about =. 

There is considerable variety both in the strength and number of the radiating ridges of this beautiful 
species; from four to eight being the extremes of number I have seen (about the middle of the shell) in a space 
of three lines, the former in a left, the latter in a right valve. 

Position and Locality—Common in the dark argillaceous carboniferous limestone of Lowick, Northum- 
berland. 


PECTEN PUSILLUS (Schlotheim). 


Ref. and Syn. = Discites id. Schlot. Akad. Miinchen, Vol. VI. t. 6. f. 6, = Pecten id. King, Perm. 
Foss. t. 13. f. 1, 2, 3 (too oblique). 


Desc.—Ovate, not oblique; valves of nearly equal depth, moderately and evenly convex ; greatest depth 
a little above the middle; beaks prominent; ventral margin semicircularly curved; sides converging to the 
beaks, straight, and forming narrow slopes nearly vertical to the plane of the margins, and deeply defining the 
ears on each side; posterior ear very small, nearly rectangular; anterior ear much longer, narrow, triangular, 
and separated by a deep narrow notch from the body of the shell in the right valve, nearly rectangular and 
confluent with the margin of the shell in the left valve. Surface smooth, with a few fine lines of growth near 
the edge, and sometimes shewing very faint obtuse radiations from the beak. Average width from beak to 
opposite margin five lines, proportional length at right angles thereto “, length of posterior ear “, of anterior 
ear =, depth of left valve =. 

From the anterior ear of this little species so obviously exceeding the posterior one in length, I have no 
doubt of this being a true Pecten, although I have not seen the cartilage pit. 

Position and Locality.—Common in the Permian limestone of Humbleton Hill. 


PECTEN SUBELONGATUS (JZ°Coy). 
Ref. and Syn. = Pecten elongatus M°Coy, Syn. Carb, Foss. t. 16. f. 9 (not of Lamark). 


Desc.—Regularly ovate; apical angle 100°; gently convex near the beak, gradually flattening towards 
the margins ; surface smooth or minutely striated concentrically ; ears nearly equal, small posterior one square, 
slightly defined, the anterior rather longer, with a few obsolete radiations, rounded, deeply separated from the 
body of the shell. Width from beak one inch six lines, proportional length at right angles thereto %, length of 
anterior ear =, of posterior ear 4, depth of left valve =. 

This fine species appears smooth to the naked eye, but in finely preserved specimens, or with the aid of a 
lens, very minute, regular, impressed, concentric strize are visible. From the P. Sowerbyi (M°Coy), which has 
somewhat similar strize, it is distinguished by its greater size and the form of its ears, while from the P. filatus 
(M°Coy), which to the eye appears nearly as smooth, and has the same general form, it is distinguished by 
having the minute striation concentric, instead of longitudinal, as in that species. 

Position and Locality.—Not rare in the dark carboniferous limestone of Lowick. The original Irish locality 
is Millicent, Kildare. 
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Genus. AMUSIUM (Megerle). 
= Pleuronectia (Sw.) < Pecten (Brug.) 


Gen. Char.—Ovate, depressed, nearly equivalve, perfectly equilateral ; ears small, equal, their upper angle 
elevated above the level of the beak, so that the hinge-line forms a re-entering angle, along which is a narrow 
facet for the external ligament, and under the beak a small triangular pit for the internal cartilage; two long, 
diverging, internal ridges from the beak in each valve, originating within the tooth-like processes; margin 
gaping at the sides; surface without radiating ridges. 

The recent Pecten pleuronectes forms the type of Swainson’s genus Plewronectia, but the smooth Triassic 
fossil species previously separated by Sch/otheim, under the name Plewronectites, were true Pectens of the type of 
the recent P. obsoletus (with deeply notched anterior ear and straight hinge). I use the generic name Amusium 
(= to Plewronectia), although many years ago I separated in MSS the fossil under the name Jsopecten. 

It is remarkable that so peculiar a generic type should not have been generally recognised ; the species differ 
from Pecten in being equilateral, and their hinge-line, instead of being straight, forming at the beak a re-entering 
angle; an arrangement which impeding the opening of the valves is compensated for by the gaping of the margins, 
which only touch at the hinge and opposite point of the circumference, while in Pecten they are closed all round, 
except where one ear is notched for the byssus; there is no notch in the present genus. From the similarity of 
shape and smooth or concentrically lined surface of all the species, they are very difficult to discriminate. 


AmustuM? DEORNATUM (Phill. Sp.) 
Ref. and Syn. =Pecten deornatus Phill. Geol. York. t. 6. f. 26. 


Dese.—Ovate, apical angle about 105°, slightly convex, most so near the beaks; ears small, equal, nearly 
square; surface with irregular, small, concentric, obtusely-rounded, smooth wrinkles, obsolete at the sides (five 
in the space of one line in the middle of the shell). Width from beak to opposite margin four lines, length 
slightly less. 

The only specimen I have at hand of this rare species is rather imperfect about the beak and ears, yet I 
think I see traces of the cartilage pit and elevation of the ears, sufficient to warrant my placing it provisionally 
in this genus. It differs from the Amusiwm Sowerbyi (M°Coy) in its smaller size and irregular, concentric, obtuse 
wrinkles, and from the young of the Pecten Sibericus (de Ver.), by the same points and the form of the ears. 

Position and Locality—Rare in the carboniferous limestone of Lowick, Northumberland. 


AmusituM Sowerby! (M°Coy). 


Ref. and Syn. = Pecten Sowerbyi M*Coy (not Nyst) Syn. Carb. Foss. Irel. t. 14. f. 1.= Peeten Bathus 
D’Orb. Prod. p. 139. 


Desc.—Elliptical ; apical angle 110°, slightly convex in the middle of the rostral third, most so at one- 
third the length from the beak, gradually arching to the front margin and to the apex, but the sides abruptly 
flattened, or slightly concave in the rostral half; ears small, equal, acute, conate, considerably elevated above 
the beak, defined from the body of the shell by a sharp sulcus on each side; surface finely striated concen- 
trically, eight strize in one line in the middle of the shell. Width from beak to opposite margin one inch one 
line, proportional length 44, depth of one valve 7%, length of ears from beak to apex ib 

When the very thin superficial layer is removed a number of small interrupted, zigzag, and divaricating 
seratch-like markings appear; the divaricating internal ridges are very thick, diverge at an angle of 75°, and 
are two-thirds the width of the shell in length; the hinge-teeth are only one-third the length of those ridges 
and diverge at 105°, coinciding with the line of junction of the ears and body of the shell. The muscular 
impression is large, and a little on the posterior side of the middle and a little nearer the beak than the 
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opposite margin. A line connecting the apices of the two ears would lie nearly half their length above 
the beak. 

Position and Locality—In the carboniferous limestone of Derbyshire, and Lowick ; in the carboniferous 
shale of Craige, near Kilmarnock. The original Irish localities are, in the yellow sandstone of Bruckless; 
common in the carboniferous slate of Linsapaste; Calp of Bundoran, Ballintrillick. 


Family. AVICULID (See page 257). 
Genus. PTERINEA (See page 258). 
PTERINEA? INFORMIS (J/°Coy). 

Ref. = Avicula id. MeCoy, Syn. Carb. Foss. Irel. t. 18. f. 21. 


Dese.—Obliquely trigonal, very gibbous from the beaks to the respiratory margin, from which line the sur- 
face arches rapidly towards both the dorsal and yentral margins; no defined posterior slope: posterior wing 
flattened, slightly pointed, extending nearly as far as the posterior end of the shell; its posterior margin 
moderately concave; posterior end obtusely rounded; ventral margin moderately convex; byssal sinus small, 
variable, at about one-third the length from the anterior end; anterior end very small, rounded; beaks very 
large, tumid, prominent ; surface with two or three large, obtuse, concentric, rounded wrinkles or waves of 
growth, near the posterior end. Length from beak to posterior margin about eight lines, greatest proportional 
width at right angles to middle of hinge-line about %, depth of left valve 5%, length of posterior wing about ;%,, 
width thereof ; one rather thick posterior lateral tooth running a little below a greater part of the length of 
the hinge-line. 

The few obtuse wrinkles on the posterior portion of the shell, and its general bluntness of form, distin- 
guish this species from the more nearly allied ones. The originally described specimens were smaller than the 
present examples, which have also the extremity of the posterior wing rather more pointed than in my above- 
cited figure ; the anterior end in all our specimens is unfortunately broken off, so that I have not seen the great 
anterior adductor impression, and have therefore some slight doubt of the genus. 

Position and Locality —Not very uncommon in the carboniferous limestone of Poolwash, Isle of Man, 


PrERINEA L#VIGATA (A/‘Coy). 
Ref. and Syn. = Avicula id. M°Coy, Syn. Carb. Foss. t. 13. f. 28. 


Dese.— Obliquely falciform, trigonal, gently and moderately convex from the beak towards the respiratory 
margin, from which line the surface slopes gradually to the ventral margin, which is much curved and to the 
dorsal margin, which is undefined and nearly straight: posterior wing flattened, but not separated from the 
body of the shell by a defined posterior slope ; its posterior margin concave, the apex extending about half 
the length of the shell in old specimens, rather more in young ones; beak moderately gibbous ; anterior side 
forming a short rounded lobe; an obtuse byssal sinus at the anterior third of the ventral margin, from whence 
a shallow concavity extends towards the beak; surface nearly smooth, with a few lines of growth, coarsest at 
the edge of the byssal sinus, sharp and regular, parallel with the end of the posterior wing. Posterior adductor 
impression large, shallow ; anterior adductor impression a little below and in front of the beak, transversely oval, 
deep, strongly marked ; two or three minute accessory impressions extend from the anterior adductor to the 
beak ; no hinge-teeth, hinge-line narrow. Average length three inches, greatest transverse proportional width 


65 


from ventral margin to middle of dorsal slope at right angles thereto j, width of posterior wing =, length 
thereof about 2, length of anterior side about 4, depth of left valve ;;. 

This fine shell bears some resemblance to Gervillia lunulata of Phillips, but is easily distinguished by its 
greater size, wider posterior end, smooth surface, and the total absence of the steep posterior ridge, which in 


[Fasc. 11. ] 
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that species separates the posterior ear from the body of the shell; the posterior or dorsal slope is also 
straighter, and the posterior wing shorter than in that species. 

I place this fossil in Pterinea rather than Avicula, from the large, strongly marked, anterior adductor 
impression, although it has no hinge-teeth. 

Position and Locality—Carboniferous limestone of Derbyshire; two small specimens (about one and half 
inches long) from Lowick, Northumberland, seem to be the young of this species, although they have the 
posterior wing rather longer than in the normal ones. The original locality was lower carboniferous limestone 
of Millicent, Clane, Kildare (not uncommon). 


PTERINEA LUNULATA (Phill. Sp.) 
Ref. and Syn. = Gervillia id. Phill. Geol. York, Vol. Il. t. 6. f. 12. 


Desc.—Obliquely elongate, narrow, gently arched upwards; posterior slope slightly arched upwards, 
sharply defined, smooth, nearly vertical to the body of the shell and to the posterior wing, becoming gradually 
obsolete at the posterior end; beaks moderately tumid, small, separated by a wide triangular cartilage facet in 
the left valve, marked with coarse sulci angulated towards the beak: anterior end small, obtusely pointed, 
defined from the body of the shell by a narrow oblique sulcus, extending from the beak to the byssal sinus, 
which is rather less than one-fourth the length from the anterior end; the ventral margin moderately convex 
from thence to the posterior end, which is semielliptically pointed: hinge-line about half the length of the 
posterior slope, the flattened posterior wing having its posterior margin so concave near the angle as to render 
it pointed, but the margin slopes obliquely from thence to the posterior extremity of the shell; surface marked 
with coarse, irregular, slightly imbricating lines of growth parallel with the margin. Length from beak to 


13 


posterior end one inch six lines, proportional length of anterior end 55, greatest width from middle of posterior 


43 


slope (at right angles thereto) to the ventral margin %, width of posterior wing =, length thereof along the 


44 25 


hinge-line about =, depth of left valve 5, of right valve ;;;. 

The anterior adductor impression is strongly marked, and on this account I provisionally place this 
shell in the genus Pterinea, although I have not been able to see any traces of hinge-teeth ; the most nearly 
allied shell is the Gervillia (Pterinea) laminosa of Phillips, which has the same large cartilage facet to the 
left valve, but is specifically distinguished by the shorter and more obtuse outline, and most remarkably by the 
posterior wing being only gradually defined from the body of the shell, instead of the sharply defined, vertical 
posterior slope of the present species. 

Position and Locality.—Carboniferous limestone of Derbyshire. 


Genus. PTERONITES. See page 391. 
PTERONITES PERSULCATUS (M/*Coy). PI. 8. F. fig. 1. 
Ref. = M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Desc.—Transversely trigonal, right valve gently convex, left valve diagonally tumid, posterior end broad, 
rounded ; posterior wing flattened, large, pointed, reaching nearly as far as the posterior end of the shell ; 
posterior margin concave, and forming a gentle sigmoid curve with the posterior end of the shell; anterior end 
and beak forming a small, convex, obtusely pointed extremity ; a small space of the anterior extremity smooth, 
all the rest of the shell covered with small, coarse, rugged, flexuous, irregular, slightly interrupted ridges, for 
the most part alternately larger and smaller, and less than their thickness apart; those of the posterior wing 
nearly straight, radiating, those of the body arching downwards towards the ventral margin; three or four 
broad, obscure, concentric waves of growth, strongest on the ventral half of the body of the shell, interrupting 
the ridging. Length from beak to posterior margin one inch four lines, proportional length of hinge-line from 
beak to posterior end of wing about #4, width of posterior wing , from middle of hinge-line (at right angles 
thereto) to ventral margin *%, depth of left valve 


16 
100 * 
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This species is distinguished from the P. sulcatus (M*Coy) and the P. semisulcatus (M°Coy) (of which 
latter it has the exact form) by having all the posterior part of the shell striated ; in its ridging it agrees with 
the Lanistes rugosus (M*Coy, Synop. t. 10. f. 8), but the oblong form, and broad beak and anterior end seem 
to separate the latter. It grows larger than the above measurements. The adductor impression is moderately 
large, rounded, placed a little in front of the middle of the posterior slope, partly on the posterior wing, and 
partly on the body of the shell. 

Position and Locality—Not uncommon both in the main limestone of Derbyshire and the black limestone 
resting on it; also in the impure limestone of Lowick, Northumberland. 

Explanation of Figures—Pl. 3. F. Fig. 1. Right valve, natural size: from the carboniferous limestone of 
Lowick, Northumberland. 


Genus. AUCELLA (Keyserling). 1846. 


Gen. Char.—Obliquely ovate, very inequivalve, and inequilateral ; left valve very convex, with a large beak 
spirally inrolled towards the anterior side; hinge-line forming a short, flattened, obtuse wing on the posterior 
side; anterior wing almost obsolete, not defined from the body of the shell by any byssiferous sinus ; right valve 
flat or slightly convex, with a small distinct triangular ear, as in Pecten, separated from the body of the shell 
by a deep, narrow, byssiferous notch ; hinge edentulus and without cartilage facet ; adductor impression single, 
rounded, a little behind and above the middle; several small retractor impressions near the beak. Texture of 
the shell pearly within, prismatic-fibrous without. 

The great inequality of the valves and inrolled beak of the left one, &c. separate these shells from A viculo- 
pecten, while the byssiferous sinus being confined to one valve and forming in it a deep notch defining a long 
anterior ear as in Pecten, &c., distinguish them from A vicula. 


AUCELLA SPELUNCARIA (Schlot. Sp.) 


Ref. and Syn. = Gryphites spelunearius Schlot. Akad. Minch. for 1816, t. 5. f. 1. = Avicula grypheoides Sow. 
Eneye. Metrop. Vol. 1V. t. 3. f. 6. = Monotis speluncarius (Schlot.) King, Perm, Foss. t. 13. f. 5 to 21. 


Dese.—Subhemispherical, slightly oblique towards the posterior side, which is largest. Left valve very 
gibbous along the middle, greatest depth about the middle; beak very large, obtuse, much incurved ; anterior 
side extremely small, nearly rectangular, flattened; posterior wing obtusely angular, tumid, and defined from 
the posterior slope by an obtuse sulcus, sometimes obsolete near the beak ; anterior and ventral margins semi- 
circularly curved to the small sinus at the junction of posterior wing, the margin of which is moderately convex ; 
surface of old specimens nearly smooth towards the margin, strongly marked for about six or eight lines from 
the beak by narrow, filiform, slightly irregular ridges, either subequal and separated by slightly wider spaces, 
or having either one slightly smaller ridge, or three striz between each larger pair, often rendered subspinulose 
by scale-like projections of the imbricating lines of growth (averaging seven of the larger striz in two lines at 
six lines from the beak). Right valve flat, suborbicular; the posterior wing defined by a slight ridge from the 
beak to a minute sinus in the margin, corresponding with the sulcus on the opposite valve ; anterior ear narrow, 
triangular, completely separated up to the beak from the body of the shell by a deep triangular byssiferous notch ; 
surface having the concentric strize stronger, and the radiating striz usually fainter than the opposite valve. 


20 


Average width from beak to middle of ventral margin one inch three lines, proportional length of anterior ear =, 
length of posterior side , width of posterior wing from sulcus =, depth of left valve =. 

This species varies considerably in the sculpturing of the surface, most of the specimens seeming nearly 
smooth, except towards the beaks, others having the longitudinal ridging remarkably strong, but varying in 
their relative size, while others are remarkably distinguished by the vaulted scale-like, or subspinulose character 
given by the concentric, imbricating striz. Although Count Keyserling does not place this in his genus Aucedla, 
still from the accordance of all those characters which can be seen by the naked eye, I have little hesitation in 
placing it there. 

Position and Locality—V ery common in the Permian limestone of Humbleton. 

3Q2 
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Genus. AMBONYCHIA. See page 264. 


AMBONYCHIA VETUSTA (Som. Sp.) 


Ref. and Syn. = Inoceramus vetustus Sow, Min. Con. t. 584, f. 2.= Inoceramus (or Posidonia) vetustus Phill. 
Geol. York. Vol. II. t. 6. f. 3, 4. 


Dese.—Obliquely-ovato-oblong ; beaks narrow, gibbous, prominent, terminal at the anterior end; anterior 
margin, slightly oblique, long, nearly straight, (slightly concave near the beaks, slightly convex towards the ventral 
margin) ; ventral margin semicularly rounded ; posterior side scarcely convex, joining the hinge-line at an 
angle of about 110°; hinge-line entirely confined to the posterior side of the beak, straight, oblique, with a 
slender lateral tooth running below its margin for about two-thirds of its length; right valve deeper than the 
left; both valves most convex near the beaks, gradually arching from thence to the ventral margin, more 
rapidly sloping to the compressed small posterior wing, and very abruptly rounded or sloping nearly at right 
angles to the sides along the narrow, steep, anterior margin. Surface marked with subregular, concentric 
wrinkles, three in two lines at six lines from the beak, gradually increasing with the size of the specimen 
to two lines wide in adults; obscure parallel concentric lines of growth visible on some specimens. Width of 
very small example from beak to ventral margin one inch, proportional length of anterior slope, measured from 
the beak towards the ventral margin * to 4%, length of hinge-line 44 to ,%., greatest length from a little below 
the middle of posterior side to opposite point of anterior side %, depth of left valve about %, depth of right 
valve =, (adult length about two inches). 

Our specimens of this species are very small and ill-marked, but one of them is particularly valuable for 
shewing for the first time the nature of the hinge, and that it has no relation to the genus Jnoceramus on the 
one hand, nor to Posidonia on the other, but it is really a one-eared Avicula of the remarkably thick-shelled 
genus Ambonychia of Hall. 

Position and Locality —Carboniferous limestone of Kendal, Westmoreland. 


Genus. STREBLOPTERIA (A/'Coy). 
Etym. orpeBr0s, perversus ; and mrepiv, ala. 


Gen. Char.—Ovate or rounded, obliquely extended towards the anterior side; posterior wing broad, un- 
defined, nearly rectangular, extending nearly as far as the posterior margin of the shell; anterior ear small, 
deeply defined ; surface smooth, or radiatingly ridged; one large, faintly marked, muscular impression a little 
behind the middle; one short, narrow, tooth slightly diverging from the hinge-line on the posterior side of the 
beaks ; ligament confined to a narrow, simple facet on the hinge-margin. 

These shells differ from some of the short-winged group of Avicula (or Pteria), to which they are most 
allied, by the obliquity of the body of the shell being towards the anterior instead of the posterior side—the 
reverse in fact of what occurs in nearly all shells except the Zima. There are many species in the carboniferous 
limestone, to which the genus seems at present confined, unless the Pterinea posidoniiformis (M°Coy) of the 
Upper Silurian belongs to it. 


STREBLOPTERIA LAVIGATA (J/°Coy). 
Ref. and Syn. = Meleagrina laevigata M*Coy, Syn. Carb. Foss. t. 12. f. 5. 


Dese.—Suborhicular, oblique, evenly convex, greatest depth a little above the middle, smooth ; posterior 
ear undefined, slightly more than rectangular (110°), rather less than half the length of the shell long; anterior 
ear very small, square, deeply divided from the body of the shell by an abruptly curved slope ; anterior margin 
much more convex than the posterior, forming, with the front and part of the posterior side, nearly three-fourths 
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of a circle. Length of very large specimen three inches nine lines; in proportion thereto, width from beak to 
ventral margin ;*, length of hinge-line from beak to posterior angle *, depth of right valve 22. 

The smoothness of the surface will at once distinguish this species from its congeners ; the surface is 
slightly but uniformly convex ; the anterior ear is less than half the length of the posterior; the anterior side is 
dilated, so as to give a slight obliquity to the outline. Except the difference in size I do not see any difference 
between the English and Irish specimens, the latter being only an inch and half long. 

Position and Locality —Rare of large size in the impure carboniferous limestone of Lowick, Northumber- 
land. (The original localities were lower limestone of Millicent, Kildare ; Curkeen Rush and Howth, Dublin ; 


limestone, Ardagh). 


STREBLOPTERIA PULCHELLA (JM‘Coy). 
Ref. and Syn. = Meleagrina pulchella M°Coy, Syn. Carb. Foss, t. 12. f. 6. 


Desc.—Obliquely ovate, gently convex, greatest depth a little above the middle; anterior side long, 
straight, abruptly deflected, forming a narrow, highly inclined slope; posterior side and ventral margin semicir- 
cularly rounded; hinge short; ears obtuse; middle of the shell with about twenty radiating ridges in pairs, 
each pair separated from the rest by a broad shallow concavity, equalling the pair of ridges and intermediate 
furrow in width, the ridges rendered slightly nodular by minute, obsolete, concentric rugee ; a narrow portion of 
the anterior and posterior ends of the shell smooth. Length about six lines, proportional width from beak 
to ventral margin rather more, depth of right valve ;;, length of posterior wing 3. 

This pretty little shell may be known from the other mountain-limestone species by its large angular ribs, 
running in pairs from the beak to the margin; they are obscurely nodulose on the convex middle part of the 
body, where they are faintly crossed by minute, obtuse, concentric furrows, becoming obsolete at the sides. 
This is a scarce fossil; the specimen I have figured is more tubercular than the English one. 

Position and Locality—Rare in the lower limestone of Lowick, Northumberland. (The original locality 
was lower limestone, Millicent). 


Genus. AVICULOPECTEN. See page 392. 
AVICULOPECTEN C@LATUS (M‘Coy). PI. 3. E. fig. 5. 
Ref. and Syn. = Pecten cwlatus M*Coy, Synop. Carb. Foss, t. 18. f. 2. 


Dese.—Gently convex, most so at one-third from the beak, gradually flattening to the margins, rounded ; 
apical angle 110°; length and width almost equal; about sixty simple, subequal, narrow, rounded, radiating ribs, 
their own thickness apart, (at one inch from the beak in the middle of the shell there are five in two lines), 
each closely set with small, arched, imbricated scales, slightly more than the thickness of the ridge apart ; ears 
moderate, slightly pointed, with five or six narrow radiating ridges, nearly twice their thickness apart, crossed 
by rather closer, strong, curved ridges, parallel to the margin. Width one inch nine lines, length of ear nine 
lines, proportional depth of one valye 74. 

The very numerous, simple, nearly equal ribs, and the remarkably sharp, regular, vaulted scale-like sculp- 
turing, distinguish this rare species. 

Position and Locality—Rare in the impure carboniferous limestone of Lowick, Northumberland. The 
original Irish localities were, red limestone, Armagh ; lower limestone, Red Barn, Cookstown. 

Explanation of Figures.—P. 3. E, fig. 5, left valve, natural size; fig. 5 a, do. portion of surface magnified. 


AVICULOPECTEN CANCELLATULUS (M°Coy). PI. 3. E. fig. 3. 
Ref. and Syn, = Pecten cancellatulus M°Coy, Syn. Carb. Foss. t. 14. f. 9. 


Dese.—Ovate, gently convex towards the beak; apical angle 95°; ears large, deeply defined from the 
body of the shell; posterior ear large, falcately pointed, extending nearly as far as the edge of the shell, crossed 
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by thick close strize, parallel with its concave margin and terminating in little club-shaped scales on the hinge- 
line; anterior ear only half the length of the posterior, rounded, marked with thick, close ridges parallel with 
the end; body of the shell radiated with about twenty thick obtuse ridges, obscurely alternate in size, crossed 
by equally thick, concentric ridges, irregular, but about the same distance apart as the others, the points of inter- 
section forming little tumid bullze, or large tubercles occasionally rising into spines. Length four and half lines, 
width from beak slightly more than four lines, length of posterior ear two lines, proportional depth of one 
valve 3. 

I imagine the greater size of the English specimens and a small portion apparently broken off the side of 
the Irish one, will satisfactorily account for the difference in apical angle and number of ridges between the 
present more perfect example and that I originally figured. The species is strongly distinguished from all 
others by the very large spherical or conoidal nodules at the intersection of the concentric and radiating 
ridges. 

Position and Locality —Rare in the carboniferous limestone of Lowick, Northumberland. (My original 
locality was Killymeal, Dungannon). 

Explanation of Figures.—P1. 3. E. fig. 3, left valve magnified three diameters; fig. 3, outline of do. 
natural size. 


AVICULOPECTEN concavus (M‘Coy). Pl. 3. E. fig. 2. 
Ref. and Syn. = Pecten concavus M°Coy, Syn. Carb. Foss. t. 15. f. 10. 


Dese—Quadrato-orbicular, flattened; apical angle, including the undefined posterior ear, 150°; right 
valve gently convex, depressed ; left valve flattened, slightly convex near the beak, very slightly concave out- 
wardly towards the margin; covered by about one hundred and fifty to two hundred rough, radiating, thread- 
like ridges, less than their diameter apart, alternately larger and smaller on the body and posterior wing, about 
twenty-nine on the anterior ear; anterior ear nearly as long as the margin of the shell, nearly square, the edge 
slightly sigmoid; posterior ear undefined, extending slightly beyond the margin of the shell, the end slightly 
pointed by an obtuse re-entering angle in the posterior margin at one-third of its length below the tip. Length 
from anterior to posterior margin three inches nine lines, proportional width from beak to opposite margin 80°, 
length of anterior ear 4, depth of do. 4, length of posterior ear ;;,, depth of left valve 3, of right valve 
about 74; seven or eight ridges in the space of two lines at an inch from the beak. 

This large species has the left valve concave outwardly in most specimens (though only in a very slight 
degree towards the margin), in which it differs from all the other Paleozoic species. The opposite valve is 
slightly more convex, the whole appearing of a rather irregular growth (approaching Hinnites), and of a thin 
substance. 

Position and Locality—Not uncommon in the impure limestone of Brigsteer, and in the similar beds at 
Lowick, Northumberland. The original Irish locality was, very rare in the arenaceous limestone at Killala, 
Kallogunra. 

Explanation of Figures.—P1. 3 E. fig. 2, left valve natural size; fig. 2a, do. portion of surface magnified. 


AVICULOPECTEN CONCENTRICO-STRIATUS (M/°Coy). 
Ref. and Syn. =Pecten id. M*Coy, Synop. Carb. Foss. Irel. t. 14. f. 5. 


Desc.—Ovato-orbicular, slightly and evenly convex; apical angle varying from 105° to 110°; ears large, 
flattened, nearly equal, both strongly and abruptly defined from the body of the shell; anterior ear separated 
from the body of the shell by a deep acute notch, obliquely rounded at the extremity, reaching nearly as far as 
the margin of the shell, marked with six or seven strong, radiating ridges, crossed by slightly scaly lines of 
growth ; posterior ear faleate, acutely pointed, extending slightly beyond the posterior margin, from which it is 
separated by a rounded sinus, its surface radiated with twelve or more close, subequal strize, smaller than those 


LAMELLIBRANCHIATA. | UPPER PALAOZOIC MOLLUSCA. 485 


on the anterior ear; body of the shell nearly smooth, marked with fine, close, concentric lines under the lens. 
Length about ten lines, proportional width from beak to opposite margin 7, length of posterior ear #, of 
anterior ear 4, depth of one valve 55. 

The radiating lines on the ears, and their absence on the concentrically lined, nearly smooth body of the 
shell, easily distinguish this species. I have some doubts of the true genus of this fossil, as the interior of one 
of the Derbyshire specimens shews a small cavity, which I cannot be certain is an accidental fracture, or the 
cartilage pit of Pecten. 

Position and Locality—Not uncommon in the black beds over the main carboniferous limestone of 
Derbyshire. 


AVICULOPECTEN CONOIDEUS (M*‘Coy). 
Ref. and Syn. = Pecten conoideus M*Coy, Syn. Carb. Foss, t. 17. f. 2. 


Dese.—Ovate, slightly oblique, subtriangular, left valve very gibbous, especially at one-third the length 
from the beak, which is narrow, but prominent; very strongly defined from the ears by an abrupt slope on 
each side; apical angle about 80°; posterior ear large, flattened, defined, slightly pointed, and with fine 
radiating close ridges ; body of the shell with numerous smooth, equal, rounded, radiating strize, about their own 
diameter apart, spaces between them flat, smooth, (about eight in the space of one line at half an inch from the 
beak). Width (of small specimen) from beak to opposite margin seven lines, proportional length ~, depth of 
left valve =. 

The Lowick specimen seems to differ from the one I originally described in the radiation of the ears, but 
this may have been obscured by the mode of preservation of the latter in an oolitic bed near the base of the 
carboniferous series. 

Position and Locality—Impure limestone of Lowick. The original Irish locality was, oolitic beds of 
lower limestone of Townplots, Killala. 


AVICULOPECTEN DOCENS (M‘*Coy). PI. 3. E. figs. 6 and 7. 
Ref. and Syn.= Pecten flexuosus M°Coy, Syn. Carb. Foss. t. 18. f. 1. (not Pecten flexuosus Lamk.) 


Desc.—Gently convex, right valve less so, broad-ovate, nearly orbicular; apical angle 105°, with from 
forty-five to sixty irregular, rounded, narrow, subequal (except at the sides near the beak where they alternate) 
radiating ribs, slightly roughened by small laminze of growth, and about their own thickness apart, with an 
occasional slight, irregular flexuosity; ears strongly defined, moderate, the posterior one falcate, pointed, 
sharply imbricated, parallel with the outer margin, crossed by three or four obscure, radiating, narrow ribs, 
a little longer than the anterior ear; anterior ear nearly square, or with a slightly oblique, sigmoid termination, 
flattened and yery abruptly defined by a narrow, vertical, smooth flexure from the body of the shell, with im- 
bricating strize parallel to the margin, crossed by two or three obscure narrow ridges near the hinge-line ; a deep 
rounded notch separates this ear from the body of the shell. Length one inch eleven lines, proportional width 
from beak to opposite margin *%, length of posterior ear #4, of anterior ear ;5,, greatest depth (about middle) of 
left valve |2,, width of cartilage facet nearly one line in middle, narrowing to a point at each end. 

_ All the ridges are continued to the beak, they are therefore very fine and close in the rostral part of the 
shell, there being about ten in three lines at an inch from the beak, and about four in the same space at the 
margin. The internal impressions are nearly smooth, with a broad fringe of short radiating ridges, like those of 
the exterior, round the margin, and frequently shewing the pallial line and large, single, muscular impression 
a little on the posterior side of the middle, likewise the narrow facet of the external cartilage along the hinge- 
line, and the absence of any cartilage pit under the beak, and thus as it were teaching me the generic dif- 
ference from Pecten, I haye, as above, changed my old specific name, which was preoccupied. 
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Position and Locality—Common in dark carboniferous limestone of Lowick, Northumberland; carbo- 
niferous limestone, Derbyshire (with straight ridges). The original Irish locality was Ballygasey, Loughgall co. 
Armagh (very rare). 

Explanation of Figures.—P1. 3. E. fig. 6, from carboniferous limestone of Lowick ; left valve, natural size, 
internal cast, shewing the long cartilage facet (without central pit) along the hinge-margin; also the pallial 
and muscular impressions ; fig. 7, do. var. from Derbyshire, with remarkably straight and regular ridges. The 
radiating ridges are effaced on the ears of this specimen, but by changing the light may be seen as described. 


AVICULOPECTEN GRANOSUS (Soi. Sp.) 
Ref. and Syn. = Pecten granosus Sow. Min. Con, t. 574. f. 2. = Avicula granulosa d’Orb. Prod. p. 135. 


Desc.—Nearly orbicular, slightly oblique, moderately convex in the middle, arching gradually to the 
anterior and front margins, becoming rapidly compressed towards the posterior wing ; apical angle about 125°, 
or 145° including the undefined posterior ear; ears unequal, anterior one small, deeply defined, posterior one 
undefined, extending as far as the margin of the shell. Surface with about forty or fifty tuberculated ribs, 
between each pair of which is usually a smaller one; when the intermediate rib is absent, the spaces are wider 
than the ridges, slightly concave and smooth; they seem deeper and narrower than the ribs, when they are 
alternate in size; usually five tuberculated ridges in the middle of the shell in the space of two lines, at six lines 
from the beak (before the secondary ribs commence). Length two inches, proportional width from beak to 
opposite margin ;\,, length of posterior ear >, depth of left valve 5. 

This species varies considerably in the number of its ridges and in the relative strength of the inter- 
vening ones. 


Position and Locality —Carboniferous limestone of Derbyshire and Lowick. 


AVICULOPECTEN ILLEGALIS (de Kon. Sp.) 


Ref. and Syn. = Pecten plicatus? Phill. Geol. York. t. 6. f. 11. (not Sow.) = Pecten illegalis de Kon. Anim. 
Foss. Belg. t. 4. f. 6. 


Dese.—Suborbicular, moderately convex, most so at one-third the width from the beak; ears flattened, 
strongly defined from the body of the shell; anterior ear abruptly defined by a narrow, nearly vertical sharp- 
edged slope, slightly arching forwards and upwards in the old shell; anterior ear obtuse, with a slightly sigmoid 
margin, parallel to which it is coarsely striated; posterior ear faleately pointed, extending slightly beyond the 
posterior margin of the shell, strongly striated, parallel with the posterior edge, defined by a rather rapid slope; 
no radiating ridges on either of the ears; apical angle about 105°; body of the shell with about forty coarse, 
rounded, subalternate ribs, separated by much narrower spaces, nearly equal at the margin at one inch long, 
where there are about six in three lines; one half of the ridges extend only within four lines of the beak; one 
half of the remainder disappearing at about two lines from the beak; surface crossed by few inconspicuous, 
minute lines and waves of growth. Length one inch two lines, proportional width from beak to opposite 
margin ~, length of posterior ear about =, depth of left valve =, (left valve only described). 

This shell bears some slight resemblance to the Pecten plicatus of Sowerby, but has coarser and more 
regular ribs, no marked obliquity, and unradiated ears. These are the characters on which M. de Koninck 
mainly establishes his Peeten illegalis, referring to the Pecten plicatus? of Phillips. The figure which he gives 
does not bring out the inequality of the ridges, which however he mentions, and Phillips’s figure imperfectly 
shews. Both figures represent the posterior ear rather less pointed than it is in nature. The species is much 
smaller than the A. docens, and at the same distance from the beak has the ribs much coarser, fewer in number 
in a given space, and more unequal: the radiation of the ears is also different. 

Position and Locality.—Rare in the carboniferous limestone of Malham Moor. 
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AVICULOPECTEN INCRASSATUS (J/°Coy). 
Ref. and Syn. = Pecten incrassatus M°Coy, Syn. Carb, Foss. t. 16. f. 1. 


Dese.—Suborbicular, evenly convex, most so about the middle; apical angle about 110°; posterior ear 
obscurely defined, extending slightly beyond the edge of the shell, pointed, compressed; anterior ear much 
shorter, obliquely rounded, abruptly defined from the body of the shell, acute ; about twenty-five thick, rounded, 
radiating ribs, separated by slightly concave spaces rather wider than the ribs, on the body of the shell; ears 
nearly smooth or marked with lines of growth; surface with fine, irregular, obsolete, concentric wrinkles or 
strie of growth. Length ten lines, proportional width (from beak to opposite margin) ;4, length of posterior 
ear =, depth of left valve 2. 

This boldly marked shell is easily recognised by its numerous, strong, rounded, simple ribs, most of which 
are continued distinctly to the beak; the ears are sharply striated, parallel to the margin, but very indistinctly 
radiated ; the body of the shell has very delicate, short, discontinuous, membranous, concentric markings, which 
become larger towards the margin, where they give the ribs a slightly rugose character. The Pecten without 
a name, figured by M. de Verneuil (Geol. Russ. t. 21. f. 4.), from the pisolitic carboniferous rocks near Vitegra, 
seems to belong to this species. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire. The original Irish 
localities were, Calp, Bundoran, Donegal (rare) ; carboniferous slate, Lisnapaste, Ballintra. 


AVICULOPECTEN INTERSTITIALIS (Phill. Sp.) 


Ref. and Syn.= Pecten interstitialis Phill. Geol. York. t. 6. f. 24. (2+ Peeten intercostatus M°Coy, Syn. Carb. 
Foss. t. 18. f. 4.) 


Desc.—Obliquely ovate ; apical angle about 100°; surface with nine to eighteen narrow, sharp, radiating 
ribs ; between these are from three to nine smaller, the middle one of which is usually larger than the rest; all 
the ribs haye fine, compressed, hooked spines at close regular intervals, which, when broken, give them a tuber- 
cular aspect, and are separated by flat spaces about the width of the fine ridges ; ears with fine radiating ridges, 
and strong spines on the dorsal margin, both deeply defined from the body of the shell; anterior one nearly 
square, posterior one a little longer, pointed. Length eight lines, proportional width from the beak to opposite 
margin ;%, length of posterior ear ;;,, of anterior one nearly the same. 

This beautiful little shell appears to be very variable both in the number of the large ridges and the number 
of small ribs between every two large ones. It is very seldom that any of the delicate spines are preserved, 
the ribs more frequently presenting a roughened or tuberculated aspect, from their fractured bases. The 
great difference between the extremes of the varieties of this species induced me to separate them as above 
in my work on the fossils of the Irish mountain-limestone; I feel however, on examination of a still greater 
number of specimens, that it is necessary to reunite them, as the most, and least, simple forms of a singu- 
larly variable species. 

Position and Locality—In the black beds overlying the main limestone of Derbyshire. The original 
localities of the var. intercostatus were: lower limestone, Little Island, Cork, and abundant in the black upper 
limestone of Killymeal, Dungannon, so remarkable for the abundance and beauty of its reticulated corals. 


AVICULOPECTEN MACTATUS (de Kon. Sp.) 
Ref. and Syn. =P. mactatus de Kon. Anim, Foss, Bel. t. 5. f. 5. 


Dese.—Orbicular, slightly convex ; apical angle 105°; ears large, deeply defined by narrow steep slopes ; 
surface uniformly cancellated by nearly equal radiating and concentric elevated strize (three or four in the 
space of one line on all parts of the body of the shell); ears without radiating striz. Length one inch four 


lines, proportional width from beak to opposite margin ;3;, length of anterior ear ;;,, depth of right valve ;,. 
[rAsc. 111. | 3 R 
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The anterior ear of the right valve is narrow, truncate at the end, and with a very large notch between 
it and the body of the shell; posterior ear large, defined, falcate, and marked with strong lines parallel with 
the concave end. Both sets of strize are closer than in de Koninck’s figure. 

Position and Locality.—Rare in the carboniferous limestone of Derbyshire. 


AVICULOPECTEN PAPYRACEUS (Sow. Sp.) 
Ref. and Syn. = Pecten id. Sow. Min. Con. t. 354. 


Dese—Semiovate, truncated by the hinge-line, slightly oblique ; beak small, slightly convex, posterior ear 
large, slightly pointed, scarcely extending beyond the posterior edge of the shell, from which it is not defined 
by any notch in the margin, which is nearly straight at the junction, becoming slightly concave towards the 
point of the ear, and gradually convex towards the ventral margin; anterior ear in the left valve obtusely 
rounded, marked from the body of the shell by a shallow sinus in the margin; in the right valve it is smaller, 
and separated from the body of the shell by a deep narrow notch extending nearly to the beak; surface 
entirely covered with coarse, flattened, irregularly unequal, prominent ridges, separated by flattened spaces, 
usually rather less than the width of the ridges; the ridges increase in number but not much in size towards 
the margin, both by occasional branching and interpolation, all crossed by fine concentric striae scarcely visible 
to the naked eye except on the ears, where they become strong and regular, and about as far apart as the 
ridges. From beak to posterior ventral margin about two inches, proportional width at right angles thereto 7, 
length of posterior ear =, of anterior ear 5. 

From all the specimens being pressed quite flat, I have been unable to note the proportional depth, 
and perhaps it is from the same reason that there is no visible line of demarcation between the body of 
the shell and the ears. Our specimens are from the same locality as Sowerby’s original ones, so there can 
be no doubt of the identity. The anterior ear in Sowerby’s figure is made too pointed, and there should 
not be a marked definition of the margin between the body and the posterior ear: his upper and lower figures 
also only represent the two sides of one valve—the right valve haying a very different anterior ear. 

Position and Locality—V ery abundant in the coal shale near Bradford, but not in the same beds with the 
so-called Unio’s (Carbonicola), 


AVICULOPECTEN PERA (M‘Coy). 
Ref. and Syn. = Pecten pera M°Coy, Syn. Carb. Foss. t. 15. f. 19. 


Desc.—Ovate, moderately convex, front broad, apical angle 105°; ears very strongly defined from the 
body of the shell on each side, flattened, small, nearly equal; anterior one nearly rectangular, slightly acute ; 
posterior larger, but not extending more than two-thirds as far as the margin of the shell, pointed, its 
posterior end deeply sinuate near the middle; surface radiated with very numerous, close, fine, rugged, 
thread-like strive, alternately larger and smaller on most parts of the shell, separated by slightly wider flat 
spaces, crossed near the margin by sharp, concentric lines; about twelve longitudinal striz in the space of 
two lines at six lines from the beak: ears with about ten or twelve sharp, radiating strie, similar to those 
of the body, and crossed by very delicate strize. Length one inch three lines, proportional width from beak 
to ventral margin 7, length of posterior ear *, length of anterior ear 3. 

From the width, and slight convexity of the ventral margin, the outline resembles a bag or satchel, 
whence the name. I am not sure whether the radiating strie are spinose; in some lights they seem to be 
so, but the character is doubtful ; many specimens have the strize more nearly equal than subalternate. 
From the greater perfection of the English specimens I have no doubt a portion of the ventral margin must 
have been absent in the specimens I originally figured, making the ears appear too large; the perfect out- 
line more resembling that of the P. micropterus (M°Coy), Synop. W&e. t. 15. f. 12. 

Position and Locality—Not uncommon in the black beds overlying the limestone of Derbyshire. The 
original Irish locality was Townplots, Killala. 


25 


LAMELLIBRANCHIATA. | UPPER PALZEOZOIC MOLLUSCA. 489 


AVICULOPECTEN PLANO-RADIATUS (M°Coy). PI. 3. E. fig. 8. 
Ref.=1d. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Dese.—Ovate, apical angle 80° in young specimens, 95° in adults from an upward curve of the anterior 
side; length and width nearly equal; gently convex, most so at one-fourth from the beak; beaks narrow, pro- 
minent; ears on each side yery deeply defined from the body of the shell by narrow, very steeply-inclined 
planes, flattened; left anterior one rotundato-quadrate, obscurely radiated, very deeply divided from the body 
of the shell by an abrupt vertical, slightly concave space extending to the beak; posterior ear longer, fal- 
cately pointed, radiated by a few slender ridges crossed by the lines of growth; surface radiated with numer- 
ous ribs (thirty to forty at one inch and a half from the beak), which are smooth, broad, flat, or slightly convex, 
more or less irregular in width, and separated by a very narrow impressed line towards the margin and body of 
the shell, but nearer the beak they are sharp, narrow, and alternately larger and smaller, ten in one line at two 
lines from the beak, but each rib varying from one to two lines wide at two inches from the beak, separated 
only by very narrow impressed lines; the ears are sharply striated, parallel with the margin, and have a few 
narrow distant radiating ridges. Width from beak to ventral margin from one and a half to nearly four 
inches, proportional length =, depth of left valve =. 

The radiations vary from one and half lines to half a line wide in different specimens at the margin. 
The species differs from the P. planicostatus (M°Coy) in not being oblique, and the much greater number of 
its ribs. 

Position and Locality —Common in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P1. 3. E. fig 8. Left valve natural size, of specimen broken along the ventral 
margin. 


AVICULOPECTEN RUTHVENI (A/’Coy). PI. 3. E. fig. 4. 
Reef. =1d. M*Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Desc.—Rotundato-quadrate, suborbicular; apical angle about 110° in the adult, from the upward curve 
of the sides, only 95° in the young; length slightly exceeding the width, tumid; surface radiated by about 
fifteen thick, rugged ridges, between each pair of which are usually three (rarely seven) smaller ridges, each 
pair of which are separated by a concaye space about equal to the thickness of the ridges; ears large, the 
posterior one broad, extending as far as the margin of the shell, with three or four distant radiating ridges, 
crossed by coarse lines parallel with the concave extremity; anterior ear similar, but slightly smaller, both 
defined by a rather rapid flattening from the body of the shell. Width from beak to opposite margin about two 
inches, length (at right angles to the width) about the same, proportional depth of one valve =. 

Fragments of this species bear some resemblance to portions of the Pecten? quinquelineatus (M°Coy), 
but it is distinguished by the much less number of the ridges, &e. I have dedicated this species to John Ruthven 
of Kendal, the well-known enthusiastic collector of Palzeozoic fossils. 

Position and Locality. Rare in the impure carboniferous limestone of Dent, and one small specimen from 
the similar limestone of Lowick. 

Lxplanation of Figures.—P1. 3. E. fig. 4. Left valve; natural size. 


AVICULOPECTEN SEGREGATUS (J7°Coy). PI. 3. E. fig. 1. 
Ref. and Syn.= Pecten segregatus M*Coy, Syn. Carb. Foss. t. 17. f. 3. 


Dese.— Ovate or rotundato-subtrigonal ; apical angle 75°; right valve slightly convex, left one conoidal, very 
gibbous, most so at one-third from the beak; front rounded, dorso-lateral margins deflected nearly at right angles 
to form a steep concave boundary from the ears; ears unequal, very deeply defined from the body of the shell, 
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gently convex; posterior one falcate, extending nearly as far as the edge of the shell, with few, distant, radiating 
ridges ; the other rounded, and with four or five obscure ridges ; beak narrow, much elevated, incurved. Surface 
radiated with about six strong, narrow, obscurely rugged ridges; between each pair of which are three smaller, 
the middle one largest, and alone extending to the beaks along with the six primary ridges, which they there 
nearly equal in size; intervening spaces flat or slightly concave, about as wide as the ridges. Width from beak 
one inch one line, proportional length {%;, depth of one valve *. 

This strongly-marked species is easily recognised by the great distance which the primary radiating 
ridges are asunder, and the flat, smooth spaces between them. I cannot see on what grounds M. de Ver- 
neuil proposes to distinguish his P. Kokcharofi, of the Permian marls of Archangel, which seems to me, 
judging from his figure and description, to be identical, except perhaps in having more ridges on the ear. 

Position and Locality —Rare in the carboniferous limestone of Lowick, Northumberland. The original 
Trish locality was Manor Hamilton. 

Explanation of Figure.—P|. 3. E, fig. 1. Left valve; natural size. 


Genus. BAKEWELLIA (King). 


Gen. Char.—Aviculoid, obliquely aliform; right valve smaller than the other; anterior side small, sepa- 
rated from the body of the shell by a strong byssal sinus; beaks separated by a distinct triangular cardinal area, 
tapering to the ends of the hinge-line, marked with longitudinal sulci angulated under the beak, crossed by 
several transverse cartilage pits; teeth diverging, variable, generally two short diverging teeth on the anterior 
side, and one or two posterior ones running along the hinge nearly to the extremity; anterior and posterior ad- 
ductor impressions strongly marked, connected by the simple pallial scar; an accessory impression over each 
adductor. . 

This closely resembles the mesozoic genus Gervillia, but is separated by the strong anterior adductor. 


BAKEWELLIA CERATOPHAGA (Schlot. Sp.) 


Ref. and Syn. = Mytilus ceratophagus Sehlot. Akad. Miinchen. Vol. VI. t. 5. f. 2.= Avicula id. Goldf. Pet. 
Germ. t. 116. f. 6.= Bak. id. King, Perm. Foss. t. 15. f. 24 to 27.4 Avicula antiqua Miinster, Gold. Pet. 
t. 116. f. 7. + B. bicarinata King, Perm. Foss. t. 14. f. 41, 42. 


Dese, (Var. Ceratophaga vera.)—Obliquely aliform, body of the shell evenly tumid, most so from the beak 
(which projects prominently beyond the hinge-line) to the posterior end, which is elliptically rounded ; posterior 
wing pointed, extending slightly beyond the end of the shell, flattened and abruptly defined from the body of 
the shell by a narrow, highly-inclined slope; posterior margin deeply sinuated near the dorsal portion, oblique 
towards the end of the shell ; anterior lobe small, triangular, obtusely pointed at the apex, separated by a strong, 
very oblique byssal sinus from the body of the shell. Surface marked with small sharp, irregular, imbricating 
striz parallel with the margins ; cardinal area very narrow, nearly parallel-sided. Length of hinge from ante- 
rior to posterior end five lines, proportional length of posterior wing ;%, greatest width of the body at right 
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angles to middle of posterior slope ;%,; width of posterior wing ;, (rather small specimen) from beak to poste- 
rior end }*; depth of left valve ;\,, width of cardinal area about ;. 

Var. bicarinata King. Only differs from the above type by having the tumid anterior lobe bisected nearly 
in the middle by a slight sulcus from near the beak, not seen in right valve. A specimen was presented by 
Prof. King to the Woodwardian Museum with B. antigua under the same name, 

Var. antiqua. The type specimens of this species in Count Miinster’s collection are clearly marked 
examples of the first var. ceratophaga in striation, pointed end to the posterior wing, and its deeply concave 


posterior edge, &e. 
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A'l the specimens, both British and foreign, which I have examined, agree rather with the figures of Gold- 
fuss than of King, in haying the cardinal area scarcely more than the third of a line wide, and nearly parallel- 


sided. 
Position and Locality—Common in the Permian limestone of Humbleton. 


BAKEWELLIA INFLATA (Brown Sp.) 


Ref. and Syn, = Avicula inflata + A. discors + A. Binneyi Brown, Manchester Geol. Trans. Vol. I. t. 6. f. 25 
to 28; = Bakewellia antiqua (not of Minster) King, Perm. Foss, t. 14. f. 28 to 34. + B. tumida id. id. 
t. 14. f. 35 to 37. 


Desc.—Obtusely trigonal, diagonally gibbous ; beaks large, tumid, projecting beyond the hinge; posterior 
wing slightly pointed, extending as far as the posterior end, gradually sloped from the body of the shell, without 
being abruptly flattened or defined ; posterior margin very slightly sinuate ; anterior lobe obtusely rounded, tumid, 
scarcely defined from the body of the shell by a very obscure, shallow, byssal sinus ; surface marked with slightly 
imbricating, concentric lines of growth ; cardinal area in each valve rather wide, triangular, with about two earti- 
lage pits in front, and three behind the beak. Average length from beak to respiratory margin five lines, in 
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proportion thereto length of hinge-line from anterior to posterior end {%,, length of posterior wing from beak ©, 
width of body at right angles to posterior slope 4, width of posterior wing ,%, depth of left valve ~, width of 
both cardinal arez ~?. 

The main differences between this species and the B. ceratophaga are the greater width, obtuseness, and 
tumidity of the present species, and the posterior wing not being abruptly flattened or defined, and being less 
deeply sinuated in the posterior margin, the anterior lobe also being more broadly rounded, and the byssal sinus 
comparatively obscure. It is quite possible, however, that they may be varieties of one species, as the strength 
of the byssal sinus varies very materially even in different parts of the same specimen; meanwhile, as it is easily 
recognised, I keep it distinct for the present, but place it under Capt. Brown’s earliest British name, as I find, 
from authentic specimens in Count Miinster’s collection, that his Avicula antiqua is perfectly identical in all 
respects with the internal casts of the A. ceratophaga in its most typical form, some of the specimens even 
shewing the sculpturing of the surface of the latter species, though under the former name. Neither from 
the figures nor description, nor the examination of authentic specimens, can I find any grounds for the spe- 
cific separation of King’s Bakewellia tumida; the depth even by his own admission being subject to great 
variation ; but authentic specimens shew no approach to the great depth, apparently represented in his figure, 
of the cardinal area, I have very indistinctly seen the cartilage pits. In the Manchester specimens the cavity 
of the beak shews two or three small accessory muscular impressions ; but the cast of the wide area between 
the beaks shews neither the cartilage pits nor hinge-teeth, so I must suppose that Prof. King had better 
specimens. 

Position and Locality.—Common in the Magnesian limestone of Humbleton (often nine lines long); very 
common, but very small (varying from one to four lines long) in the red Permian marls near Manchester, 


Genus. MYALINA (de Koninck). 


Gen. Char.—Very inequivalve*, obliquely trigonal, diagonally tumid; beaks anterior, terminal; a slight 
sinus in the anterior part of the ventral margin for the byssus; anterior side obsolete; posterior end wide, 
obliquely truncate or rounded; hinge-line of moderate length, erect, simple; cartilage facets within it usually 
striated lengthways, inclining outwards, bounded by an internal ridge running along and a little below the hinge- 


* M. de Koninck says equivalve, but I entirely concur with Prof. King in supposing that they will all be found to 
be inequivalye when perfect specimens, such as we have seen, are examined, 
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line; no hinge-teeth, but a triangular septum in the cavity of each beak, parallel with the plane of the lateral 
margins (leaving deep slits under the beaks of the casts); dimyarian, each adductor surmounted by a small 
accessory impression, the anterior adductor attached to the inner face of the rostral septum. 

The width of the cartilage facet, and the great inequality of the valves, separate this paleeozoic genus from 
even those of Myili, which have a similar internal septum in the beak; but from its affinity in other respects 
it helps to blend the two groups of Pleuroconcha and Jsedrolotila. The small impression over the large 
anterior adductor I find (in the recent Mytili with rostral plates) ts the scar of the insertion of the adductor 
from the opposite valve, instead of retractors of the foot, as commonly supposed, the larger impression being 
the scar of the origin thereof. 


MYALINA ACUMINATA (Som. Sp.) 


Ref. and Syn. = Modiola acuminata Sow. Geol. Trans. 2nd Series, Vol. III. p. 119. = Mytilus septifer King, 
Perm. Foss. t. 14. f. 8 to 13 (= Ostrea? pusilla + O? Tayloriana id. olim). 


Desc.—Deltoidal; beaks tumid, narrow, moderately curved; greatest depth a little in front of the middle, 
from whence the surface slopes, very abruptly, or almost vertically to the ventral margin, and gradually to the 
posterior end and broadly dilated wing ; hinge-line of moderate length, elevated, the anal angle obtuse ; poste- 
rior end very wide, convex ; anterior end projecting slightly in front of the beaks as in Modiola, and with a very 
small byssal sinus a little in front of the middle of the ventral margin; surface marked with moderately strong, 
irregularly-unequal, slightly imbricating laminze of growth ; rostral plate in the casts moderately strong, bearing 
the comma-shaped impressions for the origin and insertion of the adductor muscles ; two or three minute retractor 
impressions at the apex of the beak. Length from beak to respiratory posterior margin nine lines, proportional 
length of hinge-line from beak to anal angle =, greatest width from anal angle to ventral margin “, depth of 
left valve =. 

According to Prof. King, this species increases in proportional width by age, but it is at all times easily 
distinguished from the J/. sywamosa by the very much wider and more obtuse form; the larger anterior end, 
more eleyated and compressed hinge-margin, and the less rugged, concentric imbrications of the surface. 

Position and Locality—Not uncommon in the Permian magnesian limestone of Humbleton. 


Myatrna squamosa (Sov. Sp.) 


Ref. and Syn. = Mytilus squamosus Sow. Geol. Trans. 2nd Series, Vol. III. p. 120. = Mytilus Hausmanni 
Gold. Pet. t. 138. f. 4. = Mytilus squamosus King, Perm. Foss. t. 14. f. 1 to 7. 


Desc.—Obliquely ovato-trigonal ; anterior end tapering to the very large, prominent, pointed, widely sepa- 
rated beaks; valves very gibbous from the beaks towards the posterior end, which is semielliptically rounded ; 
ventral margin very obtuse, from the abrupt arching over of the valves nearly at right angles to the plane of the 
margins ; hinge-line slightly elevated; cardinal angle very obtuse, wing moderately and gradually compressed ; 
byssal sinus in the ventral margin very small, slightly in front of the middle of the length; surface marked with 
very coarse, irregular, concentric, prominent, imbricating strize and interruptions of growth. Average length 
from beak to posterior end nine lines, in proportion thereto length of hinge-line ==, greatest width from cardinal 
angle to opposite ventral margin =, depth of left valve (greatest a little in front of the middle) ;%, depth of 
right valve =. 

This species is easily distinguished by the extreme coarseness and irregularity of its concentric strice 
and imbrications of growth. When imperfectly preserved the surface appears more even and smoother, and 
then approaches very closely to some of the carboniferous species. 


Position and Locality —Common in the Permian limestone of Humbleton, 
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2nd Order. IsrpDRoLoTILA. See page 265. 
2nd Family. MYTILIDA. See page 265. 


Genus. LITHODOMUS (Cur.) 
< Modiola Vam. 


Gen. Char.—longate, cylindrical (section circular) ; anterior end obtusely rounded; posterior end com- 
pressed; margins closed all round, no byssal ventral sinus ; one small anterior adductor, and one large superficial 
posterior one, connected by the entire pallial scar; no hinge-teeth; cartilage on a very small ridge nearly 
parallel throughout with the hinge-line ; beaks minute, inrolled, close to the anterior end. Animal: mantle open 
in the middle, closed anteriorly, and prolonged posteriorly into two very long, extensile tubes (not indenting the 
pallial scar) joined together, the anal one only open at the end, the other slit throughout, its edges continuous 
with those of the mantle ; gills forming long fringes of free filaments ; mouth with lips: foot very small, bilobed ; 
byssus on a separate tubercle in advance of it. 

Live burrowed in stone and corals, which they often line with a calcareous tube, having two openings at 
the narrow posterior outer end. Differs from Modiola in cylindrical shape, lithophagous habit, inrolled beaks, 
structure of the gills, closed anterior part of ‘the mantle, siphons, &e. 


Liruopomus JenKinsoni ((/‘Coy). PI. 3. F. fig. 2. 


Desc.—Longitudinally oblong, or oval, subeylindrical ; beaks small, much incurved, obliquely inrolled over 
the wide, deep, cordate, anterior lunette ; anterior end very short, extending very slightly in front of the beaks, 
obtusely rounded; posterior end slightly wider than the anterior, obtusely rounded; dorsal margin nearly 
straight, gradually rounding into the posterior end; ventral margin very slightly convex; valves evenly tumid, 
most so along an undefined line from the beaks to the respiratory margin a little in front of the middle of the 
length ; surface with irregular, coarse, concentric lines and plicee of growth. Casts shew the large anterior and 
posterior adductor impressions distinctly, connected by the simple pallial scar, together with faint traces of the 
concentric plicze of the surface, crossed by microscopic, close, diagonal strice from the beaks towards the respi- 
ratory margin, also impression of the small cartilage ridge within the dorsal margin. Length one inch seven 
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lines, proportional greatest depth at middle of length 4, depth of posterior end ;, from apex of beaks to 
ventral margin *;, length and width of anterior lunette =, greatest depth of both valves =, length of anterior 
end =. 

This is a smaller and much more obtuse species than the LZ. dactyloides (M°Coy), the anterior end being 
proportionally broader and more obtusely rounded; the posterior end is also less pointed, and the anal angle 
not elevated. I have not seen the external shell of this species except near the margins, and there, there is no 
trace of the distinct longitudinal or radiating striation of that species, traces of which are however seen on the 
internal casts. 

I dedicate this species to the Rev. Mr Jenkinson, of Lowick, to whose labours we owe the most exten- 
sive and beautifully perfect local collection perhaps ever made in these rocks—particularly instructive by the 
frequent exhibition of internal characters. 

Position and Locality —Not uncommon in the impure carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P1. 8. F. fig. 2. Left valve natural size; exhibiting faintly the large adductor 
impressions, and entire pallial scar. 
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Genus. ANODONTOPSIS. See Page 270. 


ANODONTOPSIS? PRISTINA (MZ. V. K. Sp.) 
Ref. and Syn. = Amphidesma pristina M. V. K. Geol. Russ. t. 20. f. 5. 


Dese.—Rounded, obscurely rhombic ; beaks moderate or small, obtuse, prominent, submedian ; anterior 
side from beak to opposite point of ventral margin almost semicircularly arched; posterior end broad, very 
obscurely subtruncate, slightly convex from the respiratory angle to the anal angle, where it forms an obtuse 
junction with the hinge-line; ventral margin very regularly convex, most so in the middle; valves gently and 
evenly convex, most so about the middle, from whence the valves arch gradually in all directions ; the posterior 
slope only defined at the anal angle near the beak, where a small portion of it is abruptly compressed. Surface 
nearly smooth, with very faint, obtuse, concentric lines. Internal casts shew the oval muscular impressions joined 
by the simple pallial scar, the anterior one having a faint sulcus (from a ridge) behind it; also the slender 
anterior and posterior lateral teeth of the genus. Length one inch three lines, proportional width from beak to 
ventral margin ;3, length of anterior side about ;;, length of hinge-line about =, from beak to undefined respi- 
ratory angle ~~, depth of one valve ,;;. 

I put a note of interrogation to the genus because I have not seen the cardinal tooth ; the two lateral teeth, 
however, and other internal characters agree well with the genus, and prevent the fossil being referred to 
Myophoria. ‘The figure in the Geology of Russia has the posterior side rather too much narrowed and elliptically 
rounded ; it should rise a little higher, where however the abrupt compression of that part of the posterior slope 
only is well shewn. 

Position and Locality.—Rare in the dark carboniferous limestone of Lowick, Northumberland. 


Genus. MYOPHORIA (Bronn, Leth. 1825). 
Syn. = Schizodus King < Awvinus Sow. 


Gen. Char.—Equivalve, compressed ; beaks submedian, small, prominent, incurved towards the anterior 
or posterior side; anterior side broadly-rounded, sharp-edged (no lunette); posterior end narrowed, obliquely 
truncated, with a distinct flattened posterior slope; hinge-line forming an obtuse angle at the beak, rounded to- 
wards the anterior, and sloping obliquely to the posterior end; cardinal teeth small, that of the left valve largest, 
and cleft or bifid at its edge, and received between the two teeth of the right valve: one long, smooth, internal 
ridge extends from the base of the anterior tooth in each valve, diverging from the beaks at an acute angle with 
the curved anterior dorsal margin (two almost imperceptible projections in the left valve, one on each side of 
the bifid tooth, are counted as teeth by Professor King); ligament external on the sharp margin of the long 
posterior slope ; adductor impressions two in each valve, small, pyriform, each surmounted by a small accessory 
one, connected by an entire pallial scar. 

From the examination which I have been able to make in the Cambridge collection of a number of 
specimens of various species of MZyophoria, from the Muschelkalk, I have satisfied myself of the perfect identity 
in generic character between them and the British magnesian limestone types named Schizodus by King. 
The characters of the last-named genus were communicated to M. de Verneuil, and by him published in the 
Geology of Russia, but at the same time he pointed out the resemblance to one of the valves of Myophoria, as 
figured by Goldfuss and Bronn. Only knowing the figure of one valve he stated he could not complete the 
comparison; but, as aboye mentioned, I have completely ascertained their identity from the examination of the 
objects themselves. In the British species the anterior teeth are less developed than in the more common of 
Muschelkallk ones. The inclination of the beaks is not invariably to the anterior side, they sometimes lean 
slightly backwards. Professor King has given reasons, in his volume on the Permian Fossils of England, for 
confining the name Awinus to the London clay forms, congeneric with A. angulatus, and not applying it to the 
Permian types, for which and their carboniferous allies he proposes the name Schizodus, which must now give 
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way to Professor Bronn’s prior name. The extremely minute projections in the hinge of the left valve bounding 
externally the pits for the teeth of the right valve, seem too insignificant to be counted as teeth, even in the 
most strongly marked cases, and generally they are quite inappreciable. In two of the carboniferous species 
(M. axiniformis Phill. sp. and M. carbonaria Sow. sp.) Professor King has found the thick tooth of the left 
valve undivided. 


MYOPHORIA CARBONARIA (Som. Sp.) 


Ref. and Syn. = Venus carbonaria Sow. Geol. Trans. 2nd Series, Vol. V. t. 39. f. 2;?+ Donaa sulcatus id. id. f. 1. 
(not Venus (Amphidesma) carbonaria Portk. Geol. Rep.) 


Desc.—Var. a. Rotundato-rhombic ; beaks very large, obtuse, prominent, subcentral; anterior side very 
broadly rounded ; posterior end short, subtruncate, with slight obliquity, narrowed by the convergence of the 
hinge-line and ventral margin; ventral margin slightly convex in the anterior half, gently concave in the pos- 
terior half in front of the diagonal ridge; valves very gibbous near the beaks, gradually arching from thence to 
the ventral margin, and rapidly arching to the anterior margin; a wide, shallow concavity extends from near 
the beak to the shallow sinus in the posterior part of the ventral margin ; posterior slope abruptly flattened, 
leaving an obtusely rounded diagonal ridge. Surface with a few obscure concentric plicee and lines of growth ; 
a slender sulcus usually bisecting the posterior slope nearly along the middle. Length one inch three lines, 


50 


width the same, proportional width of posterior end about ;;;, length of hinge-line about “4, length of anterior 
end about =, depth of one valve =. 

Var. 8. Ovato-oblong ; beaks very large, tumid, oblique towards the anterior end; anterior end very short, 
rounded ; posterior end elongate, gradually compressed ; posterior margin obliquely subtruncate, slightly convex ; 
posterior slope abruptly flattened, leaving an obtuse diagonal ridge from the beak to the respiratory angle 
(bisected nearly along the middle by a small sulcus) ; ventral margin convex in the anterior half, nearly straight 
in the posterior half; valves very tumid at half the width from the beaks, and at one-third the length from the 
anterior end, from whence the valves arch rapidly towards the beak, the ventral and the anterior margins, 
gradually flattening towards the posterior end (no distinct sinus in the margin, nor hollow in front of the 
diagonal ridge). Length one inch three lines, in proportion to length greatest width from beak to opposite 
ventral margin ;;;, width of posterior end about ;, length of hinge-line about =, length of anterior side about =, 
depth of one valve 3. I 

The first of these varieties is even shorter in proportion than Sowerby’s figure of his Venus carbonaria, and 
with a rather more strongly marked sinus in the posterior ventral margin, and corresponding hollow in front of 
the diagonal ridge; while the second variety is even more elongate and inequilateral than his figure of his Donazx 
sulcatus, and has the same elongate posterior end, straight posterior ventral margin, and all the other characters, 
yet I am absolutely certain that the two extremes pass insensibly into each other, and are specifically identical. 
Professor King found the original specimens to belong to his genus Schizodus (= Myophoria), and both have 
the sulcus from which the Donaz sulcatus received its name. All our specimens seem covered with a thick, 
brownish, periostraca. Muscular impressions as in the generic character. 

Position and Locality —Common in a carboniferous limestone resembling that of Burdiehouse, at the coal- 
pits S. of Berwick-on-Tweed. 


MYOPHORIA DEPRESSA (Porth. Sp.) 


Ref. and Syn. = Amphidesma or Mactra depressa Portk. Geol. Rep. t. 36. f. 8. (beak too near the 
posterior end). 


Dese—Rotundato-rhombic ; beaks moderate, prominent, a little nearer the anterior than the posterior end ; 
anterior end rounded, compressed; ventral margin gently convex in the anterior part, with a very faint con- 


striction in front of the respiratory angle, which is obtusely rounded ; posterior end obliquely subtruncate, gently 
[easc. 11. ] 
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arched from the beak to the respiratory angle; posterior slope slightly convex, so that the diagonal ridge sepa- 
rating it from the body of the shell is very broadly rounded; valves gently and evenly convex, most so near the 
middle; muscular impressions, pallial scar, and hinge-teeth, as in the generic character. Surface nearly smooth, 
with obsolete, obtuse, concentric plicze (four in two lines at middle of shell), Length one inch two lines, pro- 
portional width from beak to opposite ventral margin =, length of anterior end =, from beak to respiratory 
angle ==, depth of both valves ;z. 

Colonel Portlock’s figure above quoted represents the beak too nearly central, and the compression of the 
anterior side slightly too abrupt. The species differs entirely from the MZ. carbonaria, by the slight and uniform 
convexity of the valves, the broadly-arched diagonal ridge, and less compression of the posterior slope, smaller 
beaks, &c. 

Position and Locality Common in the lower carboniferous limestone of Lowick, Northumberland. 


MyopHoria oOBLIQUA (MW ‘Coy). 
Ref. and Syn. = Axinus obliquus M*Coy, Synop. Carb. Foss. Irel. t. 8. f. 29. 


Dese.—Obliquely ovate; beaks prominent, close to the anterior end; anterior side short, forming from 
beak to opposite point of ventral edge a nearly semicircular curve, slightly flattened towards the beaks ; posterior 
end elliptically pointed, very obliquely truncated; the posterior margin only slightly convex from the beak to the 
respiratory angle; posterior slope flattened, very steep, strongly separated by an angular ridge from the body of 
the shell, which is moderately and evenly convex, most so near the middle; ventral margin gently convex; 
muscular impressions strong; entire pallial scar strongly marked on casts. Length eleven and half lines, pro- 
portional width from beak to ventral margin {%, length of anterior end about =, from beak to respiratory 
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angle ;%, depth of both valves ;j;. 

This species has the shell rather thick, and the internal impressions well marked; the hinge-teeth and mus- 
cular impressions are seen to be as in the generic character, and the unsinuate pallial scar is remarkably distinct 
in most specimens. I have not seen the surface of the English examples ; but in my Volume above quoted I 
note the surface as smooth, with concentric, fine, thread-like strize on the anterior side, and that the periostraca 
in shale specimens often extends for a line or more beyond the margins. Col. Portlock’s figure (Geol. Rep. 
t. 36. f. 6.) of his Amphidesma axiniformis (which is not however the Jsocardia axiniformis of Phillips) re- 
sembles this species very closely, but has rather straighter anterior side, and less oblique truncation of the 
posterior end, and the diagonal ridge is not so strongly marked. 

Position and Locality—Common in the lower carboniferous limestone of Lowick, Northumberland. 


MYOPHORIA OBSCURA (Soi. Sp.) 


Ref. and Syn. = Axinus obscurus Sow. Min. Con. t. 314. (2 + A. parvus + A. undatus Brown, Manch. Trans. 
Vol. I. t. 6. f.30, 31. according to King) = Schizodus obscurus (Sow. sp.) King, Perm. Foss, t. 15. f. 23, 24. 


Desc.—Obovate, anterior side broad, from beak to opposite point of ventral margin, almost semicircularly 
arched; beaks large, prominent, tumid, with a slight oblique inclination towards the posterior side ; posterior 
end narrowed by the convergence of the dorsal and ventral margins, and subtruncate rather obliquely (the narrow- 
ness and obliquity increasing with age); hinge-line oblique; ventral margin moderately convex, or with a slight 
concavity in front of the respiratory angle in old specimens; valves moderately convex, most so at one-third the 
width from the beak, from whence the surface declines gradually to the anterior and ventral margins; diagonal 
ridge from the beak to the respiratory angle obtuse, moderate ; posterior slope flattened. Shell moderately 
thick, marked with obtuse, concentric, irregular strize, most regular and distinct on the anterior third, Casts 
shew the teeth, and muscular and entire pallial impressions, as in the generic character. Length of very large 
specimen one inch eight lines, greatest proportional width from beak to opposite ventral margin =, length of 
anterior end ;;;, length of hinge-line 3, width of posterior end =, depth of each valve = to 7. 
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By examining the lines of growth of old specimens having the narrow, subacuminate, obliquely truncated 
posterior end, with the slight sinus in front of the respiratory angle, it will be noticed that the outline at younger 
stages of growth differed by having a rather wider and less obliquely truncated posterior end, and no sinus in 
front of the respiratory angle, from which we may doubt the distinctions of form on which the Axinus rotundatus 
and Schizodus truncatus of King have been founded, to be really distinctive. Of the S. Schlotheimi of Geinitz 
I forbear to speak, having no specimens ; but the character of greater elongation and obliquity of the posterior 
end may possibly only indicate aged dwarf specimens. I have examined the small specimens from the red Per- 
mian marl of Manchester, described by Capt. Brown, and I have no doubt of their being young and dwarf spe- 
cimens of the species more largely grown in the limestone beds. Prof. King, on examining the original specimen 
of A. undatus of Brown, finds the flexure to be a break in tHe margin, not coinciding with the lines of growth. 

Position and Locality.—Common in the Permian magnesian limestone of Humbleton Hill. 


MYoPHORIA ROTUNDATA (Brown Sp.) 


Ref. and Syn. = Axinus rotundatus Brown, Manch. Geol. Trans. Vol. I. t. 6. f. 29. (? + A. pusillus and Lucina 
minima id. id. fig. 32, 33.) = Schizodus Rossicus M. V. K. Geol. Russ. t. 19. f. 7,8.+ Schizodus truncatus 
King, Perm. Foss. t. 15. f. 25 to 29. (and fig. 30, as S. rotundatus.) 


Desc.—Ovato-rhomboidal, anterior side very broadly rounded; posterior end obliquely subtruncate, broad ; 
hinge-line slightly oblique; ventral margin gently convex, nearly straight towards the respiratory angle; beaks 
moderately large, prominent; diagonal ridge from beak to respiratory angle obtusely rounded ; posterior slope 
slightly concave; valves moderately tumid, most so at a little more than one-third the width from the beaks, 
from whence the surface arches gradually to the margins; posterior half of the shell nearly smooth, marked with 
subregular lines of growth, which rise abruptly on the anterior side, into thread-like elevated lines, nine in two 
lines at six lines from the beak. Teeth and muscular impressions as in the generic character. Length of rather 
small specimen nine lines, in proportion to length greatest width from beak to opposite ventral margin 77, length 
of anterior side ;, width of posterior end about =, length of hinge-line about >, depth of each valve 3. 

The more rounded form, the broader and less obliquely truncated posterior end, and the consequently less 
ovate form, and shorter posterior side, are the characters supposed to separate this species from the J. obscura ; 
the shell is also said to be thinner; but all these are characters shared by the young specimens of J. obscura ; and 
as the size of the present species is less than that of the typical 17. obscwra I am by no means certain that they 
should be considered specifically distinct, and rather incline to the opinion that a larger suite of specimens than 
I have at command may shew their identity. The figures given by Prof. King seem to support this view; some 
of the latter shew the original colouring in small triangular dark blotches. 

Position and Locality —Not common, usually under an inch in length, in the Permian magnesian limestone 


of Humbleton Hill; also in the red Permian marls near Manchester, 


Genus. CLIDOPHORUS. See page 273. 
CiipopHorvs costatus (Brown Sp.) 


Ref. and Syn.= Arca costata Brown, Trans. Manch. Geol. Soc. Vol. I. t. 6. f. 34, 35.= Plewrophorus costatus 
King, Perm. Foss. t. 15. f. 13 to 17.= Cypricardia Murchisoni Geinitz, Grundr, t. 19. f. 2. 


Desc.—Elongate, oblong, or subelliptical; dorsal and ventral margins subparallel, very slightly convex or 
almost straight ; hinge-line nearly as long as the shell; anterior end very short, semielliptically rounded ; pos- 
terior end obtuse, rounded, very slightly oblique; beaks small, very slightly projecting, inclined obliquely, and. 
approximate over the anterior end: casts shew a very strong sulcus of the clavicular ridge, extending from the 


front of the beak along the posterior edge of the large anterior adductor, and the strong cartilage plate running 
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the whole length of the hinge-line a little below the simple erect dorsal margins; traces of two minute cardinal 
teeth under the beak of each valve ; surface with from three to six strong, subequal, narrow ridges, radiating 
from the beak over the posterior half of the shell; the ridges rather less than half a line wide, and nearly a line 
apart at the margin; the anterior portion of the shell destitute of radiating ridges, but all the surface covered 
with very minute concentric plice of growth. Average length one inch one line, proportional width (greatest 
about the middle of the length) 4, length of anterior end 5, depth of both valves 7%. 

I have purposely omitted referring to King’s figures of the short unridged variety, which seems distinct ; 
I might remark that the specimens I have examined shew only the most minute traces of the cardinal teeth, 
represented so strongly in Professor King’s figures. The near parallelism of the dorsal and ventral margins, 
and want of byssal sinus in the latter, separate this fossil from the ridged varieties of Mytilus Pallasi de 
Verneuil. 


Position and Locality—Not uncommon in the Permian limestone of Humbleton. 


Genus. PINNA (Linn.) 


Gen. Char.—Shell very long, triangular, equivalve; beaks pointed, terminal; posterior end very broad, 
truncate, widely gaping; one large, subtrigonal, posterior muscular impression, and one very small reniform one 
at the beaks; cartilage very long, narrow, internal, supported by a very slender ridge close within the cardinal 
edges; no teeth; shell of one internal laminated layer, and an external vertically fibrous layer. Animal long, 
mantle quite open, with ciliated edges; mouth with two foliaceous lips and two pairs of short palpi, united in 
part of their length; foot narrow, conical, with a large silky byssus at its base. 

Differs from Mytilus by the fibrous texture, the gaping of the posterior end of the shell, and the absence 
of any siphons to the animal. 

The recent species abound most in temperate and warm seas, fixed by their byssus, with the beak down- 
wards, to foreign bodies, or sunk in the sand with only their truncated end exposed, a little below low-water 
mark, (D’Orb.) 


PINNA FLABELLIFORMIS (J/artin). 


Ref. and Syn. = Conch. Pinnites flabelliformis Martin, Pet. Derb. t. 6.=C. P. nudus id. in the Syst. 
Arrangement ;? = Pinna costata Phill. Geol. York. Vol. II. t. 6. f. 2. 


Desc.—V alves elongate, triangular, nearly three times longer than wide; sides covered in their whole width 
by wide, nearly straight, rounded, or slightly flattened ridges, of irregular, unequal size (varying, at six inches 
from the beak, from half a line to two lines, but more commonly a line and half, wide), separated by deep, con- 
cave sulci, varying from little less than the width of the ridges to one-third of that width irregularly ; section 
obscurely rhomboidal near the beaks, the valves becoming more flattened towards the posterior end; surface 
crossed by close, obtuse, obscure lines of growth, the ridges rendered very slightly flexuous by occasional sub- 
tubular rugosities, scattered at wide intervals over the ridges and furrows; within an inch from the beak the 
radiating ridges become obsolete. Average length eight inches, proportional width about =. 

This species not unfrequently exceeds a foot in length; some of the ridges, particularly those near the 
hinge-line, remain simple throughout, while others dichotomise irregularly, the pair thus produced being recog- 
nisable to the end by the much narrower and shallower divisional sulcus. The small, subtubular, nodosities are 
very rarely to be seen, they break off so readily in the matrix. The depth near the beaks considerably exceeds 
the width, and at three inches from the beaks the ridges are so reduced in size as only to measure six in the 
space of half an inch. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire; not uncommon in 
the dark lower carboniferous limestone of Poolwash, Isle of Man; in dark earthy carboniferous limestone of 
Craige near Kilmarnock. 


LAMELLIBRANCHIATA. | UPPER PAL/ZKOZOIC MOLLUSCA. 499 


PINNA FLEXICosTATA (Af‘Coy). Pl. 3. E. fig. 11, 12, 13. 
Ref —M Coy, Syn. Carb. Foss. Irel. t. 19. f. 1. 


Desc.—Triangular, nearly three times longer than wide, very gibbous along the middle; section elliptical, 
the ventral third of each valve free of ribs its entire length, and crossed obliquely by large wrinkles or undula- 
tions of growth, which become nearly obsolete on the ridged portion of the shell; beak smooth for six or seven 
lines, beyond which the middle and dorsal thirds of the surface are covered with strong unequal ridges, separated 
by rather narrower, deep, concave sulci, straight and nearly simple along the dorsal third, occasionally inter- 
rupted and more flexuous along the middle third, where several of them are also divided by a small intervening 
sulcus, (at two and half inches from the beak, about seven ridges in half an inch). Average length about three 
inches, proportional greatest width at posterior end ;;, depth of both valves in the middle 3. 

This is a much smaller and more gibbous species than the P. flabelliformis, it has smaller and more 
flexuous ridges, and is particularly distinguished by the ventral third of the whole length of each valve being 
free of longitudinal ridges. 

Position and Locality—Very common in the impure carboniferous limestone of Lowick, Northumberland ; 
very common in the red millstone-grit of Honey-Pen Hill; in the red carboniferous grit of Brandon Hill. 

Explanation of Figures —P1. 3. E. fig. 11, left valve, natural size, from Lowick; fig. 12, right valve ; 
fig. 18, section of both valves. 


PINNA SPATULA (M°Coy). PI. 3. E. fig. 9 and 10. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 

Desc.—V alves very narrow and much elongated, about four times longer than the width of posterior end, 
very slightly convex except at the beaks, which are pointed and almost cylindrical ; the sides gradually flattening 
as they approach the posterior end, which is subtruncate or slightly rounded obliquely ; cardinal margin slightly 
thickened, with the cartilage ridge very close within its edge; surface perfectly smooth, or with very faint 
laminar lines of growth parallel with the margins. Length of large rather imperfect specimen five and half 
inches, proportional greatest width at posterior end about = ; greatest depth *, or =. 

Fragments of this species might be taken for a So/en, and the S. siliquoides (Kon.) may have some affinity 
with it, though specifically distinguished. The muscular impression is rather large, though superficial, quadrato- 
reniform rather behind the middle of the length, and nearer to the cardinal than the ventral margin. 

Position and Locality.—Specimens of the above large size rare in the carboniferous limestone of Derby- 
shire; specimens about three inches long, and slightly more convex, in the carboniferous limestone of Lowick. 

Explanation of Figures ——P1. 3. E. fig. 9, left valve, natural size, from the carboniferous limestone of 
Derbyshire; fig. 9 a, section near anterior end; fig. 9 6, profile, near posterior end; fig. 10, smaller and more 
perfect specimen from Lowick, Northumberland. 


Genus. EDMONDIA (de Koninck). 


Gen. Char.—Shell equivalve, inequilateral, tumid, short, oblong or rounded, closed all round; dorsal and 
ventral margins slightly convex ; beaks tumid, with an impressed lunette beneath them; surface with concentric 
strize or wrinkles ; no teeth, but an internal lamellar cartilage support, which is much dilated within the cavity 
of the beaks, the broad end forming the slits in casts coinciding with the edges of the anterior lunette, and the 
posterior end running nearly parallel to and close within the hinge-line; dorsal margins erect and simple ; two 
simple adductor impressions, often with an accessory impression over each; pallial scar simple, entire. 

The remarkable state of preservation of the Lowick fossils in the Cambridge collection enabled me to detect 
the characters of the muscular and pallial impressions, and to demonstrate, by the integrity of the latter, that 
the genus has no affinity to the Mactridw, as M. de Koninck supposed; and instead of belonging to that family 
it is clearly referrible to a different and lower order. The genus is closely allied in appearance to the short species 
of Sanguinolites, but differs by the dorsal margins being erect and compressed, instead of inflected to form a 
hollow lunette for the external cartilage, and the margins being closed. 
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EpMoNDIA comMpREssA (J/‘Coy). 
Ref.—M Coy, Syn. Carb. Foss. Irel. t. 13. f. 10. 


Dese.—Ovato-oblong, beaks rather tumid, small, rounded, oblique, close to the anterior end; anterior end 
very short, rounded; ventral margin moderately convex ; dorsal margin nearly straight ; posterior end slightly 
narrowed, obtusely rounded; no posterior slope nor-diagonal gibbosity; valves evenly and gently convex, most 
so near the beaks about half-way between them and the ventral margin, from thence arching abruptly to the 
anterior edge, and more gently towards the ventral, dorsal, and posterior edges; anterior lunette beneath the 
beaks small, deep, rounded’; surface smooth or marked with a few small, obsolete, concentric wrinkles of growth. 
Length about two inches three lines, proportional width from beak to ventral margin jj, width of posterior 
end +3, length of anterior lunette ;7;, depth of one valve =. 

Some of the above measurements are taken from the original Irish specimen, the English one in the col- 
lection being imperfect ; the latter however shews the thick internal cartilage ridge, beneath the simple erect 
dorsal margin, of Hdmondia. 

Position and Locality.—Rare in the lower carboniferous limestone of Isle of Man. 


Epmonp1a Eqertoni (M°Coy). 
Ref. and Syn. = Cyprina Egertoni M°Coy, Syn. Carb. Foss. Trel. t. 10. f. 9. 


Desc.—Quadrato-orbicular, moderately and evenly convex; beaks large, tumid, obliquely inclined to the 
very large, deep, ovate, anterior lunette ; hinge-line short, gradually rounded into the rotundato-quadrate pos- 
terior end; anterior end large, semicircularly rounded, broad; ventral margin evenly convex; substance of the 
shell very thick ; surface concentrically grooved by slightly irregular, subequal, obtuse, cord-like ridges (averaging 
seven in two lines at an inch and half from the beak). Length of small specimen two inches two lines, propor- 
tional width from beak to ventral margin =, length of anterior end =;, length of anterior lunette 3, width 
thereof /2, depth of one valve (greatest at one-third from the beak) =; (adult specimens three inches nine lines 
long), thickness of the shell rather more than one line. 

The nearly orbicular form, close, cord-like concentric ridging, subcentral beaks, and large size, easily dis- 
tinguish this from other species of the genus, giving it much the external appearance of Cyprina. Casts 
shew the very large anterior and posterior adductor impressions strongly marked when the shell is entirely 
removed, connected by the strong, simple, pallial scar, also the thick cartilage ridge beneath the hinge-margin on 
the posterior side, and bordering the edge of the lunette on the anterior one. A few elongate points or scratch- 
like markings, arranged in regular radiating lines, are seen with a glass on most of the specimens of internal 
casts. 

Position and Locality—Not very common in the impure carboniferous limestone of Lowick, Northum- 
berland. 


Epmonpia JosepHa (de Kon.) 
Ref—de Kon. Anim. Foss. Bel. t. 1. f. 5. 


Desc—Oblong, moderately compressed ; beaks rather large, oblique, compressed, approximate, close to the 
anterior end, which is very short, subtruncate, rounded; posterior end slightly narrowed, subtruncate, obtuse, 
rounded; ventral margin very slightly convex ; hinge-line nearly as long as the shell; anterior lunette small, 
ovate; valves rather flattened, moderately and evenly convex, most so at about one-third the width from the 
beaks, gradually arching from thence to the ventral and posterior margins, abruptly sloped to the anterior end, and 
abruptly rounded to the cardinal margin, but no posterior slope or diagonal ridge ; surface with numerous sub- 
regular, obtuse, concentric wrinkles (about three or four in two lines near the margin), and coarse strize of growth. 
Length ten lines; in proportion thereto greatest width (from beak to ventral margin) 7, width of posterior end 


55 15 50 


=» length of anterior end ;;, length of anterior lunette ;4, depth of both valves 3. 
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It is doubtful whether this species be perfectly identical with that of De Koninck, as it is concentrically 
ridged as well as striated ; the proportions however agree, and the species is distinguished from all ages of the 
E. unioniformis by the narrower and much less tumid valves. Casts shew the internal cartilage ridge below the 
erect cardinal edge, as in the other Hdmondic, its broad anterior end coinciding with the edge of the anterior 
lunette. 

Position and Locality —Rare in the impure carboniferous limestone of Lowick, Northumberland. 


EpMonDIA MurcHISONIANA (King). 
ftef—King, Perm. Foss. t. 14. f. 14 to 17. 


Desc.—Oblong, dorsal and ventral margins nearly parallel, and nearly straight ; anterior and posterior ends 
subtruncate, obtusely rounded ; beaks tumid, obliquely incurved, prominent near the anterior end, with a small, 
very deep, wide, cordate lunette beneath them; valves evenly tumid, arching gradually to the ventral and poste- 
rior margins, more abruptly to the anterior, and to the dorsal margins; surface sharply sculptured, with equal, 
very prominent strize, parallel with the margins (averaging ten in one line at two lines from the beak), two or 
three of which, near the edge of old specimens, are more prominent than the rest, and slightly imbricated, 
forming slight wrinkles. Casts shew the thick cartilage plate beneath the anterior part of the dorsal line, dilating 
within the beak to the edge of the anterior lunette. Length five lines, proportional width =, width of posterior 
end *, length of anterior end ;;, depth of one valve ;;. 

According to Prof. King, specimens occur occasionally one inch long; but I have never seen any exceed- 
ing half an inch. It is a beautifully-marked and very distinct species. 

Position and Locality—Rare in the Permian limestone of Humbleton. 


EpMonpIA OBLONGA (J/°Coy). PI. 3. F’. fig. 10. 
Compare Sanguinolaria oblonga Portk. Geol. Rep. t. 36. fig. 2. 


Desc.—Elongate-oblong, tumid, sides slightly flattened ; posterior slope undefined, anterior and posterior 
ends broad, subquadrate, rounded ; dorsal and ventral margins subparallel, nearly straight, slightly convex ; beaks 
large, near the short anterior end, which is abruptly compressed in front of them; lunette beneath the beaks 
small, oval; surface with numerous small, rounded, subequal, concentric wrinkles (about four or five in quarter 
of an inch at the middle of the shell). Length two inches two lines, proportional width from beaks =>, width of 
posterior end ;%, length of anterior end ;;,, depth of both valves ;;. 

Var. 8. brevis, proportional width =. 

In the casts extremely faint indications of oblique, radiating, minute strize are seen, and the cardinal ridge 
is very thick, extending nearly as long as the hinge in each valve, leaving the cardinal edges erect between them; 
also the large anterior and posterior adductors with the simple pallial impression, and traces of a small accessory 
impression over the posterior adductor. In a few specimens the concentric ridges are somewhat larger and less 
regular on the posterior slope. The var. 8. brevis differs in nothing but the shorter figure above given, and I 
haye seen most of the intermediate grades. The Sanguinolaria oblonga Portlock (Geol. Rep. t. 36. f. 2) seems 
to be more compressed, to have a more defined posterior slope, and to have large regular imbrications in addition 
to the small concentric markings; they may however be identical. The so-called /socardia unioniformis (Phil.) 
seems to differ by its narrow posterior end, and wrinkles confined to the posterior slope. The dilated cartilage 
plate within the cavity of the beak of each valve is about two lines wide, being continued as usual from the thick 
ridge below the hinge-margin, and the broad end abutting against the anterior lunette ; it is marked with rather 
strong marginal lines of growth, and very faint, fine, radiating stric. 

Position and Locality.—Abundant in the dark, impure carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures—PI|. 3. F. fig. 10, right valve, natural size, internal cast, shewing the large 
adductor impressions, connected by the simple pallial scar (the thick cartilage plate beneath the simple cardinal 
margin too faintly expressed) ; fig. 10 a, end view to shew the anterior lunette (the indications of the thick 
cartilage plate on each side of the hinge-line too faint). 
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EpMONDIA PHASEOLINA (Gold. Sp.) 
Ref. and Syn.= Sanguinolaria phaseolina Gold. Pet. t. 159. f. 15. 


Dese.—Oblong, compressed, sides gently convex, posterior slope undefined; beaks moderate, prominent, 
about one-fourth from the anterior end, which is gently compressed, elliptically rounded; posterior end slightly 
oblique, subtruncate ; anterior lunette narrow; ventral margin slightly convex; casts have the surface marked 
with fine, close, radiating strize, crossed by nearly obsolete, obtuse, irregular, slightly undulating concentric wrinkles. 
Length one inch one and half lines, proportional width from beaks ;5, width of posterior end =, length of ante- 
rior end 4, depth of both valves ;;. 

I have little doubt that the slight sinus in the ventral margin given by Goldfuss results from an imperfec- 
tion (as we might suspect even from his figure), numerous specimens before me agreeing otherwise with his 
figure and description shewing no trace of it. I have not seen the external surface; the casts shew the two 
adductors and simple pallial scar faintly marked, and the sulcus of a strong cardinal ridge running close under 
the cardinal margin, dilating within the cavity of the beak, the broad end terminating along the edge of the 
narrow lunette. The smaller size, compression of the valves, longer anterior end, and nearly obsolete undulated 
wrinkles separate it from the LZ. oblonga. 


Position and Locality.—Not uncommon in the carboniferous limestone of Lowick, Northumberland. 


Epmonpia RupIs (A/‘Coy). Pl. 3. F. fig. 9. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Desc.—Rotundato-quadrate, very gibbous, beaks very large, obtuse; posterior end broad, subtruncate, 
very slightly oblique; posterior slope flattened, steep, undefined; anterior end subtruncate, abruptly compressed ; 
ventral margin gently convex ; hinge-line nearly as long as the shell, slightly raised; middle of the shell with 
very unequal rugged plicze parallel with the ventral margin ; anterior and posterior slopes nearly smooth. Length 


85 


one inch one line, proportional width =, width of posterior end =, length of anterior end ;;;, depth of one 
valve =. 

The short, quadrate, extremely gibbous form and unequal rugged plice, distinguish this species from all 
other carboniferous fossils that I know, at a glance. There is often a sort of large, obscure, pitting between the 
plice. The cardinal cartilage ridge is very thick, and nearly as long as the hinge-line, or simple, erect, cardinal 
margin. 

Position and Locality.—Rare in the impure carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P|. F. fig. 9, right valve, natural size. 
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EpMONDIA ScALARIS (J/°Coy). PI. 3. H. fig. 6. 
Ref. and Syn.= Venerupis scalaris M°Coy, Syn. Carb. Foss. Irel. t. 12. f. 6. 


Desc.—Oblong, short, very tumid ; beaks very large, tumid, incurved, greatest depth at about one-third 
the distance between their apex and the ventral margin, the sides gradually sloping from thence to the ventral 
edges, abruptly sloping posteriorly to form the imperfectly defined posterior slope, also abruptly sloping to the 
anterior edges; anterior side very small, compressed, rotundato-quadrate ; anterior lunette short, ovate, deep ; 
posterior end subquadrate, obtuse ; hinge-line nearly as long as the shell; surface marked with about ten regu- 
lar, very large, angular, concentric ridges, separated by obtusely angular interspaces. Length eleven lines, pro- 
portional width from beak to ventral margin *, length of anterior end ;;,, depth of both valves 

Casts shew the very thick cartilage ridge running nearly the length of the hinge-line a short way below 
the simple, erect, dorsal margins. 

This is one of the most strongly-marked fossils of the carboniferous limestone, from its large, smooth, 
angular, concentric ridges. 

Position and Locality —V ery rare in the carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures—P1\. 3. H. fig. 6, left valve, natural size. 


63 
00 * 


LaMELLIBRANCHIATA. | UPPER PALZOZOIC MOLLUSCA. 503 


Epmonpia sutcata (Phill. Sp.) 


Ref. and Syn.=Sanguinolaria sulcata Phill. Geol. York. t. 5. f. 5. = Sanguinolaria concentrica Gold. in De 
la Beche, Man. 


Desc.— Oblong, rather more than twice as long as wide, uniformly convex ; depth of both valves about two- 
thirds the width from the beak to opposite ventral edge; posterior slope convex, undefined ; posterior end sub- 
truncate, not oblique, rounded, slightly gaping ; anterior end short, rounded, no trace of depression from beak 
to ventral margin; a small ovate lunette beneath the beaks, which are of moderate size: surface with large 
wrinkles on the posterior slope about two in a quarter of an inch at one inch from the beak, each of which 
divides into a bundle of two or three sharp narrow sulci on the body and anterior end of the shell. Length 
two inches two lines, proportional width from beak to opposite margin +, width of posterior end “2, length 
of anterior end =, depth of both valves =. 

This species is almost always found with the two valves together. The large posterior wrinkles dividing 
each into a number of small ones, as they cross over the body of the shell, give a curious character to the 
surface ; but sometimes the original ridges remain so strong as nearly to obliterate the minor ones. IT have 
not seen the surface perfectly preserved, but the casts shew obscure, punctured lines radiating from the beak to 
the ventral margin. Numerous finely preserved Lowick specimens in the Cambridge collection shew the ante- 
rior and posterior large oval adductor impressions, connected by a perfectly entire and distinctly marked pallial 
sear, (so that Mr King must have been deceived in this respect,) also the small accessory impression over 
each adductor, and the small deep slit left by the ridge bounding the lunette in front of the beaks and behind 
the retractor which is so short as not to reach even the upper edge of the adductor; it forms the anterior 
boundary of the internal dilated cartilage-plate, the posterior portion of which is continuous with the slit left 
by the internal cardinal posterior cartilage ridge, which extends about two-thirds the length from the beaks 
to the anal angle, running a little within the simple, erect, dorsal margin. 

Distinguished from the Sanguinolites sulcatus Flem, sp. (= Allorisma suleata + A. regularis King sp.) by 
the greatest gibbosity being, where the hollow from the marginal sinus in the anterior ventral margin occurs 
in that species; also by the splitting up of the wrinkles on the sides and their greater strength on the 
posterior slope, the strong internal cardinal-ridge, the erect dorsal edges, want of the parallel strize on the 
diagonal convexity, &c. I have occasionally seen a rare variety almost as finely plicated as the S. plicatus, 
from which however the convexity and obscure definition of the posterior slope will help to distinguish it. 

Position and Locality —Extremely abundant in the dark carboniferous limestone of Lowick, Northumber- 
land ; also, though less abundant, in the impure carboniferous limestone of Kendal. 


EpMONDIA UNIONIFORMIS (Phill. Sp.) 
Ref. and Syn. = Isocardia unioniformis Phill. Geol. York. Vol. II. t. 5. f. 18, 


Dese.—Ovato-oblong, evenly gibbous ; beaks large, obliquely inclined to the anterior side, approximate ; 
anterior lunette very large, oval, deep; anterior side very short, rounded ; posterior end slightly narrowed, ob- 
tusely rounded ; ventral margin very slightly convex; hinge-line nearly as long as the shell; posterior slope 
convex from the middle of the sides, no diagonal ridge; substance of the shell very thick; surface concen- 
trically marked with coarse strie and small irregular plicze (about four to six in two lines near the margin) 
parallel with the edges. Casts shew an extremely thick cartilage ridge, running beneath the simple, erect, car- 
dinal margin, and dilating within the cavity of the beaks, also the anterior and posterior adductor impressions 
connected by the simple pallial scar. Length one inch nine lines ; in proportion thereto, greatest width (from 
beak to ventral margin) %, width of posterior end =, length of anterior end 44, length of anterior lunette 2 


32 


width thereof <=, depth of one valve (greatest a little in front of the middle) =, thickness of the shell nearly one 


and half lines. 
Although the great prominence of the beaks makes the anterior end considerably wider than the posterior, 
yet this latter, in perfect specimens, is not quite so narrow as in Prof. Phillips’s figure, nor do I find the plica- 
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tion confined exclusively to the posterior slope, as he seems to indicate. M. de Koninck’s figure, on the other 
hand, is too nearly orbicular, the anterior end being too long and the ventral margin too much arched to agree 
with the present species; the substance of the shell is most unusually thick in the adult; the internal cast dis- 
playing all the generic characters well. Young specimens eight lines long are not uncommon, retaining all the 
proportions of the adult, and towards their margin the obsolete concentric wrinkles are about six in one line ; 
these also have the depth of both valves a little above =, and not equal to the width, as in De Koninck’s speci- 
men. Specimens in some states of preservation shew faint traces of close, radiating, microscopic striz. 


Position and Locality ——Rare in the limestone of Lowick, Northumberland. 


Family. CAZLONOTID. See p. 275. 
Genus. SANGUINOLITES (d/°Coy). See p. 276. 


SANGUINOLITES CLAVA (J/’Coy). PI. 3. F. fig. 12. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. WII. 


Desc—Elongate, clavate or subpyriform; anterior end large, very short, obtusely rounded; dorsal and 
ventral margins with a slight upward curvature, slightly converging to the posterior end, which is slightly 
narrowed, subtruncate, rounded; beaks large, obtuse, a broad-ovate striated lunette beneath them on the 
anterior side; posterior lunette the length of the hinge-line, wide, hollow, bounded by the obtuse ridges 
of the dorsal margins; ventral margin gently convex; valves very convex in front, most so a little behind 
the beaks, half-way between them and the ventral margin, from thence abruptly sloped to the anterior margin, 
and gradually becoming more compressed towards the posterior end; posterior slope gently convex, undefined ; 
diagonal ridge not marked. Surface covered with thick, rugged, subequal ridges, arising a little behind the 
anterior lunette, and slightly thickening towards the posterior slope, where they average three to four in half an 
inch in the middle of the shell; posterior slope obscurely defined by their termination, and only marked by fine 
striee of growth parallel with the end, and faint extensions of the concentric waves; anterior lunette and a small 
portion of the anterior extremity also nearly smooth ; the ridges where the outer surface is preserved are covered 
with a minute, irregular striation approximately parallel with the margin.- Length from anterior to posterior 
end about five inches two lines, proportional width from beak to opposite ventral margin ;;,, length of anterior 
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end #4, depth of both valves (greatest a little behind the beaks) =, length of anterior lunette ;;, width of pos- 
terior lunette =, depth of posterior end about =. 

This fine species is remarkable for the clavate form produced by the gibbosity of the valves near the 
anterior end and the tapering towards the posterior extremity. Of the internal impressions I have only seen the 
anterior adductor, which is broad, rounded, and shallow, with a slight ridge above its anterior margin. The 
only approximation to this species published, that I know, is an indeterminate fragment of one end of a shell 
called S. maxima by Portlock, Geol. Rep. t. 36. f. 1, which is flatter, with smaller beaks, a more truncate 
anterior end, &c. 

Position and Locality—Not uncommon in the earboniferous limestone near Llangollen, N. Wales. 

Explanation of Figures.—PI. 3. F. fig. 12, left valve, natural size, shewing the impression of the anterior 
adductor at the anterior end; fig. 12 a, back view, to shew the wide anterior and posterior lunettes, or inflected 
margins for the external cartilage. 


Sanaurnouites [rtpinompEs (M°Coy). Pl. 3. F. fig. 11. 
Ref—M ‘Coy, Synop. Carb. Foss. Irel. t. 12. f. 1. 


Dese.—Shell much flattened, very elongate, oblong; anterior side short, compressed, semielliptically rounded, 
no byssal furrow defining it from the body of the shell; ventral margin slightly convex; posterior end 
slightly narrowed, obliquely truncate, the slightly oblique angles rounded; anterior side and body of the shell 
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marked with fine, crowded, unequal wrinkles (averaging four to six in three lines at the middle of the shell), 
which change into broad, obsolete undulations on the posterior slope (three in six lines at two inches from the 
beak) after passing over the obscurely marked, diagonal ridge which runs from the beak to the respiratory 
angle; posterior end broader than the anterior, obliquely subtruncate; slightly gaping at both ends; hinge-line 
with a very slight upward curvature, nearly as long as the shell, the margin inflected to form a broad, concave, 
posterior lunette, or coneaye horizontal cartilage support, with prominent, obtuse, external boundaries. Casts 
shew in each valve a deep furrow from the beak nearly to the posterior end, left by the thick internal ridge 
running close under the dorsal margin: impression of the anterior adductor large, strong, ovate, surmounted by 
the small accessory impression; a nearly vertical, slightly curved ridge from the beak behind them leaves a sulcus 
in the cast; posterior adductor and posterior part of pallial scar superficial, leaving scarcely any trace. Sub- 
stance of the shell excessively thin (about one-fifth of a line); periostraca sharply and irregularly striated con- 
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eentrically. Length about six inches, proportional width from beak to ventral margin 3, width of posterior 
end ;4, length of anterior end =, depth of both valves, greatest about the middle, }4, width of posterior 
lunette =. 

This shell resembles an Jridina in form. The substance of the valves is extremely thin, and when well- 
preserved, of a brown horny appearance, minutely plicated parallel with the margin. There is a slight depression 
parallel to and a little below the hing-line; the oblique posterior ridge is much better marked in some 
specimens than in others; above it the undulations of the surface are broad, and slightly convex, but imme- 
diately below it suddenly diminish in size and increase in number, and becoming less prominent, continue so to 
the anterior end; the depth of the shell gradually but slightly increases from the anterior to the posterior 
extremity. This shell is distinguished from the S. wndata (Portk.) by that species having numerous, strong, 
prominent ridges, continued without any visible increase in number or diminution in size across the body of 
the shell; the anterior side is also much narrower and rounded. The difference from the S. ¢ransversa (Portk.) 
is the narrowness of the posterior end in that species, in which also the superficial markings continue as small 
fine plicee and lines over the whole shell, instead of forming strong, broad, undulations on the posterior side 
as in this. The thick internal ridge below the cardinal margin, which leaves a strong sulcus in the cast, is 
thickest at the posterior end, and gradually tapers to a point, and disappears before reaching the beak, so that 
it is in no way homologous with the cartilage ridge of Edmondia. 

Position and Locality —V ery abundant (usually with the valves connected and open) in the dark limestone 
of Lowick, Northumberland. 'The original Irish localities were Roughan, Dungannon, north of Ireland, in a 
precisely similar limestone to that of Lowick, and in the Calp of Ballintrillick. 

Explanation of Figures.—P1. 3. F. fig. 11, right valve, natural size, shewing a patch of the extremely thin 
shell near the middle of the dorsal margin, the remainder of the specimen being an internal cast, shewing the 
thick cardinal ridge close under the hinge-line in the posterior portion, and the large anterior adductor surmounted 
by its accessory impression at the anterior end; from the limestone of Lowick, Northumberland; fig. 11 a, 
back view, to shew the wide, concave, inflected dorsal margins, and the sulcus left by one of the cardinal ridges, 
tapering to a point before reaching the beak, with two small patches of the very thin shell adhering. 


SANGUINOLITES LUNULATUS (Keyserling Sp.) 


Ref. and Syn. = Amphidesma lunulata Keyserling, Petschoraland, t. 10. f. 16.= Allorisma elegans King, 
Perm. Foss, t. 16. f. 3 to 5. 


Desc.—Longitudinally oblong, very gibbous diagonally, most so along an obscurely-angular sigmoid ridge, 
from the beaks to the respiratory angle; beaks broad, tumid, oblique, compressed ; anterior side rather long, 
obtusely pointed, rounded, much narrowed by a very long, oblique, large, elliptical lunette, extending nearly to 
the ventral margin ; ventral margin slightly and irregularly convex, without distinct sinus ; posterior end slightly 
narrowed, obtuse, obliquely subtruncate ; sides gently convex, often with a slight oblique flattening or concavity 
near the middle, crossed by irregular, obtuse, obsolete wrinkles of growth (about four or five in three lines at 
six lines from the beak) ; posterior slope slightly concave, smooth, the concentric wrinkles at the sides stopping 
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at the diagonal ridge; hinge-line not quite so long as the shell; inflected margin slightly concave, moderately 
wide ; surface under the lens covered with very minute granules, less than their diameter apart. Average length 
one inch two lines, in proportion thereto greatest width from beak to ventral margin 3, width of posterior 
end ;;;, length of anterior end +, length of anterior lunette 7, depth of both valves ,*). 

Professor King mentions the pallial sinus of this species being shallow, and figures it very distinctly. A 
specimen sent to the Woodwardian Museum, supposed to exhibit this character, shews a mark very different in 
form, and in my mind not due to the pallial scar at all, nor have I ever seen a sinuated pallial scar in any shells 
of the kind. As Count Keyserling’s figure and description seem to have long had the priority over Professor 
King’s first description (in his catalogue), I think it but just to adopt his name. 

Position and Locality —Rare in the Permian limestone of Humbleton. 


SANGUINOLITES STRIATO-LAMELLOSUS (de Kon. Sp.) 


Ref. and Syn. = Cypricardia striato-lamellosa de Kon. Anim. Foss. Pel. t. H. f. 8. 

Desc.—Elongate, oblong, compressed, increasing slightly in width towards the posterior end, which is 
obliquely bitruncate ; beaks moderate, pointed, oblique, moderately incurved; anterior side short, compressed, 
semielliptically rounded, with a very deep ovate lunette beneath the beaks ; hinge-line considerably shorter than 
the shell, rendering the anal angle very obtuse; cardinal margins inflected nearly at right angles to form the 
moderately wide, narrow, posterior lunette or cartilage support, which is bounded by a strong ridge; ventral 
margin nearly straight, sometimes with a very minute obsolete sinus in the middle, from which a faint obsolete 
sulcus extends towards the beak; sides very slightly convex; diagonal ridge from beak to respiratory angle 
very sharply defined throughout, angular; posterior slope flattened, divided in the middle by a strong angular 
ridge, the projection of which forms an obtuse angulation in the middle of the posterior margin. Surface 
marked with sharp, regular, concentric lines of growth, and after about three lines from the beak, with flat 
imbricating laminze, averaging one line wide, most strongly marked towards the margin of old specimens. Casts 
shew the impressions of the large anterior and posterior adduetors connected by the distinctly marked, simple, 
pallial scar. Average length of the British specimen, from anterior to posterior end, nine lines, in proportion 
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thereto width from beak to opposite ventral margin +, width of posterior end *, length of hinge-line from 
beak /°, length of anterior end ,;, greatest depth of both valves (at middle of diagonal ridge) =, (reaches one 
inch four lines long in Belgium). 

The single specimen described by de Koninck was larger than any of ours, and shews the broad concentric 
lamellee more distinctly for this reason. As I have seen all the generic characters there can no longer be any 
doubt of the genus. The small byssal furrow is remarkable for its backward position, but is obsolete on seyeral 
specimens, as in M. de Koninck’s type. 

Position and Locality.—Common in the shales of the carboniferous limestone of Craige near Kilmarnock ; 


rare in the impure carboniferous limestone of Lowick, Northumberland. 


SANGUINOLITES SUBCARINATUS (J/°Coy). PI. 3. F. fig. 4. 
Ref.—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. VIT. 

Desc.—Flongate, oblong, tumid; beaks very large, obtuse, near the small, rounded, anterior end, in which 
there is an abruptly hollowed lunette beneath the beaks; posterior end narrow, square, truncated; diagonal 
ridge angular, slightly sigmoid, strongly defined from the beak to the respiratory angle ; posterior slope smooth, 
slightly concave, divided nearly in the middle by a ridge-like fold from near the beak, becoming nearly obsolete 
at the end; sides slightly flattened, with coarse irregular strize and irregularities of growth parallel with the 
margin; ventral margin nearly straight, slightly convex ; hinge-line as long as the shell; its inflected margin 
broad, slightly concave, nearly at right angles to the plane of the margin of the valves; length one inch four 
lines, proportional width from beak 44, width of posterior end ;;, length of anterior end ;;, depth of one valve 
createst about the middle of the diagonal ridge) >. 

This rare species is remarkable for its narrow, square, posterior end, and strong angular diagonal ridge. 
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It is proportionally shorter, and less regularly ridged than the S. angustatus (Phill.). Goldfuss’ figure, under 
this latter name, nearly agrees with our shell, and is no doubt identical. 

Position and Locality.—In the impure carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P\. 3.F. fig. 4, right valve, natural size (the diagonal ridge not sharp enough), 
exhibiting portion of the inflected cartilage supports along the hinge-margin. 


SANGUINOLITES suLcatus (lem. Sp.) 


Ref. and Syn, = Hiatella sulcata Flem. Brit. Anim., not Sanguinolaria id. of Phillips. = Allorisma regularis 
King, in M. V. K. Geol. Russ. t. 19. f. 6. 


Desc.—Oblong, dorsal and ventral margins subparallel, slightly arched upwards; very slightly gaping at 
each end; beaks prominent; the anterior end short, contracted by the oblique ovate lunette beneath the 
beaks ; a shallow sinus in the anterior part of the ventral margin opposite the beaks, towards which a wide faint 
hollow (undulating the ridges) extends therefrom ; dorsal lunette, or cartilage support, of moderate width, concave, 
nearly horizontal; sides with subequal, concentric wrinkles (three to four in a quarter of an inch, about the 
middle of the shell), sometimes slightly irregular in passing over the sinal hollow below the beaks, widening 
towards the obscure bounding conyexity of the posterior slope, where they are mixed with numerous coarse strize 
parallel with them ; in young specimens and towards the beaks of all, the wrinkles pass over the posterior slope 
to the hinge-line, but in old specimens towards the posterior end they leave it nearly smooth. Length, two 
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inches ten lines, proportional width from beak to ventral margin 4, width of posterior end *8, length of 
anterior end 74, depth of both valves =, width of each cartilage plate one and half lines. Substance of the shell 
very thin; surface marked with longitudinal, membranous, irregular strive, and obscure radiating lines of minute 
rough puncta under the lens, when finely preserved. 

This species is distinguished from the Hdmondia sulcata (Phill. sp.) by the ridges not being split up into 
bundles on the sides and anterior part, by their becoming partially obsolete on the posterior slope, and by the 
shallow depression from the sinus in the margin towards the beak, of which no trace exists in the Z. sulcata, 
as well as in the generic peculiarities of the hinge. Young specimens of this species with the ridges crossing 
the posterior slope have been sent by Prof. King to the Cambridge collection, marked AJ. sulcata, agreeing 
perfectly with his A. regularis as above; so that although it is not clearly so stated at p. 196 of his “ Permian 
Fossils,” it is certain that with his views of the S. sul/cata (Flem. sp.) his Alorisma regularis becomes a synonym 
thereof. 

Position and Locality —Common in the impure carboniferous limestone of Lowick, Northumberland. 


SANGUINOLITES TRICOSTATUS (Porth. Sp.) 


Ref. and Syn.= Cypricardia? tricostata Portk. Geol. Rep. t. 34. f. 17 ?= Pholadomya Visetensis de Ryck. Mél. 
Palit. 10st) land’? 


Desc.—"longate oblong, slightly dilated posteriorly from the elevation of the hinge-line, which is a little 
less than the length of the shell; posterior end obtusely rounded; anterior end very small, oblique, the anterior 
lunette being extremely large, and extending nearly to the ventral margin; ventral margin nearly straight, with- 
out sinus ; beaks moderately large, obtuse ; valves tumid, most so about the middle of the very obtusely rounded 
diagonal ridge, which extends from the beak to the respiratory angle; posterior slope moderately flattened, 
divided by three small equidistant ridges radiating from the beak; surface marked with very numerous, close, 
irregular, small, concentric plicee, and coarse striae, on the sides, parallel with the ventral margin, the coarse 
striz alone crossing the posterior ‘slope, slightly scolloped between the radiating ridges, which they render 
spinulose by crossing; when the periostraca is preserved, rows of minute dots are seen radiating from the 
beak across the concentric plice (about four rows in the space of one line). Length, one inch eight lines, 
proportional width from beak =, length of anterior end #4, width of posterior end ~, depth of one valve %. 

The number of the ridge-like radiating folds on the posterior slope, and the number and small size of the 
concentric plicie, distinguish this rare species from all others. 

Position and Locality—V ery rare in the impure carboniferous limestone of Lowick, Northumberland. 
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SANGUINOLITES VARIABILIS (M*Coy). PI. 3. F. figs. 6, 7, 8. 
Ref—M Coy, Ann, Nat. Hist. 2nd Series, Vol. VIT. 


Desc.—Oblong, tumid, nearly closed at the ends; averaging twice as long as wide (sometimes a little 
more, sometimes a little less); beaks large, tumid, oblique, close to the anterior end, which varies from one- 
ninth in large to one-seventh of the length in smaller specimens; anterior lunette large, smooth, oval, con- 
tracting the rounded anterior end; ventral margin nearly straight, or commonly with a wide, shallow, mesial 
sinus, very rarely with a slight convexity; valves evenly tumid, or with a slight broad mesial concavity or 
flattening ; posterior slope flattened, smooth ; defined by a diagonal, slightly sigmoid ridge, sharp and angulated 
near the beak, gradually becoming rounded and obscure towards the inferior posterior angle in old specimens ; 
greatest depths of the valves along this line, and at about half way from the beak; hinge-line with a slight 
upward curvature; posterior lunette very wide, concave, nearly horizontal; surface marked by concentric 
wrinkles yariable in size and strength, usually thickening slightly on reaching the diagonal posterior ridge, 
almost always undulated and irregularly interrupted about the middle and anterior third of the sides, (averaging 
five or six in the space of three lines from the beak, about the middle of the shell) ; periostraca sharply 
marked with close interrupted strie and a few minute scattered points, very rarely falling into close regular 
radiating lines; usual length about two inches, proportional width from beak to ventral margin =;, width of 
posterior end ;4, length of anterior end =>, depth of both valves ;;,- 

The irregular interruption and undulation of the concentric wrinkles in front of the middle of the sides is 
often very striking and beautiful, and is always recognisable. It is very variable in the thickness and regularity 
of the ridges; it most nearly approaches the S. regularis (King sp.=S. sulcatus Flem. sp.), from which it 
differs in the undulatory interruption of the ridge at the place mentioned, and in being rather shorter and 
more arched, and the greatest gibbosity of the shell being along the anterior boundary of the posterior slope, 
it being much nearer the anterior end, and the posterior portion being compressed in that species, in which 
also the greatest gibbosity is nearer to the dorsal margins, giving a much less tumid character to the lower 
part of the valves; it is possible, however, that they are varieties. From the Hdmondia sulcata it differs in 
the wrinkles not uniting into few large wrinkles in passing to the posterior slope, in their disappearing on the 
posterior slope, and in the generic characters. 

Position and Locality—Rare in the lower carboniferous limestone of the Isle of Man; not uncommon at 
Lowick, Northumberland ; rare in the carboniferous limestone of Berwick-on-T weed. 

Explanation of Figures.—P1. 3. F. fig. 6, right valve natural size, from the limestone of Lowick, North- 
umberland; fig. 6a, seen from behind, to shew the inflected dorsal margins; fig. 7, ovate variety, without 
byssal sinus, and with very fine concentric plice ; fig. 7a, small portion of surface of another specimen, highly 
magnified,‘shewing the lines of rough puncta crossing the concentric wrinkles and membranous strie of the 
periostraca; fig. 8, oblong variety. 


Genus. LEPTODOMUS (M°Coy). See page 277. 
LEPTODOMUS COSTELLATUS (M/°Coy). PI. 3. F. fig. 5. 


Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. VII. 


Desc.—Ovato-oblong, very tumid; depth of both valves about equal to the width; anterior and posterior 
lunettes large, defined, shallow ; beaks very large, tumid, obliquely incurved, terminal; anterior side obtuse, 
subtruneate, slightly oblique beneath them; a small sinus in the ventral margin close to the anterior end, 
from which a narrow, slightly marked concavity extends nearly to the beaks, close to the anterior edge; 
hinge-line nearly as long as the shell, with a slight upward curvature ; posterior end contracted, arched up- 
wards, slightly oblique, subtruncate ; ventral margin strongly convex behind the sinus ; posterior slope abruptly 
compressed, smooth, or with a few lines of growth parallel with the margin, divided nearly in the middle by 
a small sulcus from behind the beaks; sides marked with numerous small, regular, close, narrow, subangular 
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ribs parallel with the margin (about four in the space of two lines on all parts of the shell), those abruptly 
disappear on reaching the edge of the posterior slope, and unite on the anterior edge in front of the sinus, 
in parcels of two or three, to form a row of SHOE thick wrinkles on that part. Length one inch five lines; 
Dgqpentions! width from beak to ventral margin =, length of hinge-line from beak about ;%,, width of posterior 
end about =, greatest depth of both valves =. 

It differs from the Hdmondia sulcata (Phill. sp.) in its extremely thin shell, short inflated form, want 
of the thick internal cardinal ridges, the more regular sharp ribs on the sides, and their uniting into large 
wrinkles on the anterior instead of the posterior end. The sulcus bisecting the posterior slope must not be 
supposed to indicate a ridge, as it is a mere linear indentation of the shell. 

Position and Locality—Common in the carboniferous shales of Craige, near Kilmarnock ; carboniferous 
shales near Glasgow ; in the shale-beds at Lowick, Northumberland. 

Explanation of Figures—Pl. 3. F. fig. 5, left valve natural size from carboniferous shales of Craige, 
near Kilmarnock ; fig. 5a, seen from the back, shewing the anterior and posterior lunettes or cartilage supports, 
and the small mesial sulcus of the posterior slope. 


Genus. CARDIOMORPHA (de Kon.) 


Gen. Char.—Shell very thin, equivalve, inequilateral; margins closed; obliquely, very tumid; beaks very 
tumid, produced, spirally inrolled to the anterior side; no hinge-teeth; hinge-margin inflected nearly at right 
angles to form a hollow lunette, running from the beak nearly to the anal cardinal angle; two adductor 
impressions in each valve; pallial scar simple, very faintly marked; a shallow anterior depression beneath the 
beaks, but the margin sharp and prominent. 

Resembling the recent /socardia exactly in form, but perfectly distinguished by the want of teeth, which 
character, and the inflection of the cardinal margin, approximates the genus to the Leptodomi (M*Coy), from 
which they differ by their large inrolled beaks, and closed margins, without byssal furrow, &c. From the ex- 
treme thinness of the shell the muscular and pallial scars are rarely visible. 


CARDIOMORPHA ? MODIOLIFORMIS (A7nq). 
ftef—King, Perm. Foss. t. 14. f. 18 to 23. 


Desc.—Oblong, extremely gibbous diagonally from the beaks to the respiratory angle, from which line the 
valves slope rather abruptly and flatly to the dorsal and yentral margins; beaks very large, obliquely incurved 
over the anterior end; anterior end forming an obtuse lobe, searcely or not at all projecting in front of the 
beak, having a deep semicordate Repco beneath the beak in each valve; ventral margin nearly straight, 
usually al a shallow byssal sinus a little in front of the middle, from which when it exists a shallow concavity 
extends obliquely forwards towards the beak; posterior end obliquely subtruncate ; the respiratory angle obtusely 
rounded ; hinge-line slightly elevated, shorter than the shell, inflected; cartilage margin rather broad, the angle 
of inflection forming a strong ridge; posterior slope flattened or slightly concave. Surface marked with coarse, 
close, obtuse, unequal lines of growth, usually crossed on the posterior and ventral portion, by rather distant, 
obscure, narrow, radiating lines, elevated near the beak, but becoming impressed towards the margin of old 
specimens ; separated by flat spaces about half a line wide at three or four lines from the beak; about three 
times wider than the ridges. Average length six inches, proportional width (greatest at middle of length) ;%;, 
depth of one valve (greatest a little in front of the middle) 4. Casts shew the sulcus of a clavicular ridge 
behind the anterior adductor. 

The obscure radiating ridges do not constantly appear, and are seldom seen close to the beak. The distinct- 
ness of the anterior addheton ad its bounding ridge, as well as the occasionally well-marked byssal sinus, would 
incline me to place this species in Sanguinolites nates than in Cardiomorpha. 

Position and Locality—Not uncommon in the Permian limestone of Humbleton. 
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CARDIOMORPHA OBLONGA (Sow. Sp.) 
Ref. and Syn. = Isocardia oblonga Sow. Min. Con. t. 491. f. 2. 


Dese.—Longitudinally oblong, obliquely gibbous from the beaks towards the respiratory angle, from which 
line the valves arch gradually to the anterior and ventral margins, flatter and more abruptly sloped towards 
the posterior and dorsal margins; beaks moderately large, inflated, very oblique, approximate, inrolled over the 
anterior end, having a semi-cordate depression beneath them in each valve; anterior end scarcely projecting 
in front of the beaks, very small, subquadrate; ventral margin nearly straight; posterior end long, dilated, 
obtusely subtruncate, with the anal and respiratory angles rounded ; hinge-margin slightly elevated, nearly as 
long as the shell, inflected at right angles to form an external cartilage support, of nearly two lines wide, ex- 
tending nearly from the beak almost to the cardinal angle. Length two inches six lines, proportional width 
from a little behind the beaks to ventral margin 5, width of posterior end ;;, length of anterior end ,j,, depth 
of both valves =, (greatest about one third from the beaks). 

The thickness of the shell of this species in specimens of the above size is about one fifth of a line, The 
species is easily distinguished by the extremely small size of the anterior end, and the elongate, oblong, dilated 
posterior end. 

Position and Locality.—Not uncommon in the dark lower carboniferous limestone of Isle of Man. 


CARDIOMORPHA ORBICULARIS (A/‘Coy). Pl. 3. I. fig. 41. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 

Desc.—Suborbicular ; anterior end moderately large, semicircular, compressed; ventral and posterior 
margins very convex, regularly curved; posterior side small, rounded, gradually compressed; beaks very large, 
tumid, obliquely inrolled towards the anterior end, projecting greatly beyond the hinge, nearly over which is 
the deepest part of the shell; valves becoming gradually flattened towards the margin; surface smooth, even; 
substance of the shell very thin; hinge-margin inflected at right angles, forming a cartilage support rather less 
than two lines wide. Length three inches two lines, proportional width from beak to ventral margin >, length 
of anterior end ;;,, width half way between the beak and posterior end =, depth of one valve (greatest near the 
beak) 5. 

This is only likely to be confounded with the C. oblonga (Sow. sp.), but is distinguished by its large anterior 
and small posterior sides, extremely large beaks, and flattened orbicular valves. The young of the C. corrugata 
(M°Coy), which is nearly like in form, is distinguished by the large corrugation of the sides. 

Position and Locality.—Seems not uncommon in the earboniferous limestone of Derbyshire. 

Explanation of Figures.—PI. 3. 1. fig. 41, left valve, natural size ; 41 a, ditto, seen from behind, to shew 
the inflected dorsal margins. 


Family. ARCIDZ. See page 282. 
Genus. ARCA (Linn.) See page 282. 
Subgenus. MACRODON (Lycett.) 


Gen. Char.—Shell oblong, very inequilateral, moderately tumid, a byssal sinus in the anterior third of the 
ventral margin. Anterior edges of the adductor impressions prominent (as in Cucullea); hinge-teeth at the 
anterior end few, slightly oblique, or nearly at right angles to the hinge-line beneath the beak, becoming more 
oblique towards the anterior end; all the posterior part of the hinge-line, from the beak to the anal angle, 
occupied by from one to three long lateral teeth nearly parallel with the hinge 

The following species of this genus has been referred to Byssoarca of Swainson, by Prof. King; in that sub- 
genus, however, the entire hinge-line, from one end to the other, is crossed nearly at right angles by very 
numerous, nearly uniform, subequal teeth; thus differing entirely from the dentition of the fossil in question, 
and the present subgenus, in which the posterior three-fourths of the hinge-line shew but two or three ex- 
tremely long teeth at right angles to the position of the very numerous ones occupying the same place in 
Byssoared. 
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Macropon striatus (Schlot. Sp.) 


Ref. and Syn.= Mytilus striatus Schlot. Miinch. Akad.Vol. VI. t. 6. f. 3. = Cuculleea sulcata Sow. Geol. Trans. 
2nd Series, Vol. III. p. 119. (according to King) = Arca antiqua (Miinst.) Gold. Petref. t. 122. f. 8. 
=Arca Loftusiana Howse, Trans. T. N. F. C. Vol. I. p. 246.= Arca tumida Sow. M. C. t. 474. f. 3. 
= Byssoarca striata (Schlot. sp.) + B. tumida (Sow. sp.) King, Perm. Foss. t. 15. f. 1 to 9? + Arca Kingiana 
(de Vern.) King, Perm. Foss. t. 15. f. 10, 11, 12. 


Desc.—Shell oblong, subrhomboidal, very gibbous when old, less so when young: beaks very prominent, 
incurved ; separated by a triangular area in each valve, increasing in width with age, and marked by the 
fine cartilage sulci, angulated beneath the beak ; anterior side short, nearly rectangular, compressed at the angle, 
moderately rounded; ventral margin only slightly convex, with a variable byssal sinus in its anterior third; 
posterior end obliquely truncated, very slightly sigmoid; posterior slope rather flattened, very abruptly com- 
pressed, a strong sulcus separating it from the prominent, obtuse, diagonal ridge extending from the beak 
to the respiratory angle; entire surface covered with coarse, narrow, filiform ridges, usually simple, but occa- 
sionally bifurcate, crossed by strong concentric scaly lines of growth, rendering them transversely nodular under 
the lens when well preserved ; there are also several irregular stronger interruptions of growth, coarser and more 
numerous near the margins of old specimens ; the intervening sulci are deep, and almost as wide as the ridges. 
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Average length ten lines, proportional width from beak to ventral margin *%, length of anterior end from 
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beak =, length of hinge-line from beak =, from beak to respiratory angle &, width of posterior end =, depth 
of both valves =; five ridges in the space of two lines on the middle of the shell at two lines from the beak. 

I have very carefully examined a considerable suite of specimens of this fossil, including specimens named 
by Prof. King Byssoarca tumida and B. striata, and I can state positively that the differences between those 
species are merely the natural changes produced by age in the genus, that is to say, in any series of specimens 
the larger are always much more tumid, more round in the ventral margin, and rather shorter proportionally than 
the smaller; the ridging being perfectly the same in both, and the width of the hinge-area separating the beaks 
increasing regularly with the size, age, and tumidity of the specimens. It is only because I have not seen the 
specimens themselves, that I hesitate to quote the 4rca Kingiana (de Verneuil) as the young of this species, as 
Prof. King has found in it the sulcation of the present fossil, and distinguishes it only by its smaller size, 
narrower cardinal area, and other characters which collectively agree in the indication of youth. 

Position and Locality.—V ery common in the Permian magnesian limestone of Humbleton. 


Family. NUCULID. See page 285. 
Genus. NUCULA. See page 285. 
NucuLa? ATTENUATA (F/lem.) 


Ref. and Syn.—Fleming, Brit. Anim. p. 403.=Nucula claviformis (Sow.) Phil. Geol. York. Vol. II. t. 5. 
f. 17, (not of Sow.). 

Desc.—Clavate, anterior side of moderate length, regularly rounded semielliptically from the beak to 
opposite ventral margin ; posterior end elongate, gradually compressed, tapering to an obtuse point; beaks very 
small, much incurved, not prominent ; anterior lunette elongate, elliptical, small ; posterior lunette or corslet very 
narrow, steeply sloped, strongly marked, extending nearly to the end of the shell, bounded by a prominent 
obtusely rounded ridge from the beak to the posterior extremity; valves gently and evenly convex, most so at 
equal distance from the beak, anterior end, and ventral margin. Surface sculptured with extremely regular, fine, 
concentric, thread-like, elevated ridges (ten or eleven in one line at three lines from the beak), extending from 
the anterior margin, as far as the obtuse ridge bounding the posterior lunette, which ridge is left nearly- 
smooth by their abrupt cessation. Average length about ten lines, proportional width from beak to opposite 


30 


ventral margin ;;, length of anterior end 4, depth of one valve <4. 


[rasc, 111. ] 3U 
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This beautiful species is of the general form of Leda, but I have formerly seen specimens with the pallial 
line entire. Prof. Phillips probably overlooked Prof. Fleming’s description, and identified the species with 
the Liassie NV. claviformis of Sowerby, which it somewhat resembles in form. I have seen the hinge-teeth of 
this species, but mark the genus with doubt, as I have not satisfied myself as to whether there is or is not a 
cartilage pit beneath the beaks. 

Position and Locality —Common in the carboniferous shale near Glasgow. 


NucuLa cLAvata (M'Coy). 
Ref—M ‘Coy, Synop. Carb.’ Foss. Trel. t. 11. f. 25. 


Desc.—Ovate or subclavate, moderately gibbous; beaks moderately prominent, obtuse, anterior lunette 
ovate, narrow; anterior end moderately large, obtusely rounded ; posterior end nearly twice the length of the 
anterior, very obtusely rounded at the pointed extremity, no posterior slope, the cardinal edge being rather 
tumid; ventral margin most convex in the middle, much less so towards the anterior and posterior ends: 
valves moderately convex, most so in an oblique line from the beak to the middle of the ventral margin, from 
whence the valves are gently compressed towards the extremities. Surface marked with very fine, obtuse, sub- 
equal, concentric strize (fifteen in one line at four lines from the beak), and a few stronger parallel interrup- 
tions of growth. Length about eleven lines (large specimen), proportional width from beak to opposite ventral 
margin *4, length of posterior end from beak ;;;, length of anterior end from beak ;;,, depth of both valves 5. 

This species is intermediate between the Vucula attenuata Flem. and N. Phillipsi M°Coy. It is distin- 
guished from JV. attenuata by the much shorter and more obtuse posterior end, and from both species by the 
absence of any trace of the posterior slope. M. D’Orbigny in his Prodrome, p. 129, places this species in the 
genus Leda, but I have no reason for thinking there is any sinus in the pallial impression. I have seen the 
hinge-teeth very obscurely. 

Position and Locality—Rare in the carboniferous shale of Glasgow. 


NucuLa aipposa (f/em.) 
Ref. and Syn.—Fleming, Brit. Anim. p. 403.= Nucula tumida Phill. Geol. York. Vol. II. t. 5. f. 15. 


Dese.—Ovato-oblong, very gibbous, most so about the middle, from whence the surface arches in all direc- 
tions; beaks very tumid, much incurved towards the anterior end; anterior end very small, contracted, only 
extending slightly in front of the beaks; a large deep cordate depression beneath the beaks; posterior end 
moderately lengthened, semielliptically rounded, no defined or flattened posterior slope, ventral margin nearly 
straight at the anterior end, very convex a little behind the middle, and arching then upwards towards the 
posterior end. Surface with numerous fine, concentric, thread-like lines of growth (eight in one line at two lines 
from the beak), and a few stronger interruptions of growth near the margins ; hinge-teeth numerous, interrupted 
at the beak by the cartilage-pit. Length from anterior to posterior end seven lines, proportional width from 
beak to same point %, greatest width at right angles to middle of hinge-line ;, depth of both valves 5. 

The great gibbosity easily distinguishes this species from the other palzeozoic forms. M. D’Orbigny in his 
Prodrome, p. 130, places this species in the genus Cypricardia, but I have clearly ascertained the presence of 
the angulated line of hinge-teeth, and the intermediate cartilage pit of Nucula. 

Position and Locality —vV ery common in the carboniferous shale of Glasgow, common in the carboniferous 


shale of Craige, near Kilmarnock. 


Nucuta LucrniForMIs (Phill.) 
Ref—Phill. Geol. York. Vol. II. t. 5. f. 11. 


Desc.—Subovate, beaks tumid, oblique, moderately prominent, having an obscure cordate depression in front 
of them; anterior end short, regularly rounded ; posterior end obliquely subtruncate, very slightly convex; anal 
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angle obtuse, angular ; respiratory angle prominent, obtusely rounded, from whence a strong, rounded, diagonal 
ridge extends to the beak; ventral margin very convex a little behind the middle, but with a slight sinus in front 
of the respiratory angle, from whence a shallow depression extends in front of the diagonal ridge to the beak ; 
portion of the ventral margin from the middle to the anterior end less curved than the rest; valves moderately 
tumid, most so about the middle and obliquely from the beak to a little behind the middle of ventral margin; 
posterior slope flattened. Surface nearly smooth, with extremely delicate concentric stric, and a few stronger 
irregular lines of growth. Length six lines, greatest proportional width (at right angles to middle of hinge- 
line) 55, length of anterior end i, length of hinge-line from beak =, from beak to respiratory angle 7, depth 
of both valves *. 

In Prof. Phillips’s figure the little sinus in front of respiratory angle, and corresponding sinus in front of 
the diagonal ridge, are not, I think, sufficiently marked, and the anterior part of the ventral margin is rather 
too convex, diminishing the apparent obliquity. As M. d’Orbigny in his Prodrome, page 133, refers this fossil 
to the genus Cardiomorpha, 1 thought it proper to cut down a part of the hinge-line of one of the valves of the 
University specimen, and had the pleasure of finding the hinge-teeth, and determining the disputed point as 
to the genus. 

Position and Locality—Rare in the carboniferous shale of Glasgow. 


Nucuta Vinti (King Sp.) 


Ref. and Syn. = Leda Vinti King, Perm. Foss. t. 15. f. 21, 22; and Geol. Russ. p. 224. = Nucula speluncaria 
Geinitz. Verst. t. 6. f. 6. 


Desc.—Subclayate ; beaks almost central, obtuse, moderately prominent, and strongly inclined towards the 
posterior side ; anterior side very large, obtuse, semielliptically rounded ; posterior end very abruptly contracted 
by avery deep cordate depression immediately behind the beaks, which passes gradually into the obscurely defined, 
posterior slope; hinge-line and ventral margins slightly converging to the obtusely pointed posterior end, which 
has an obscure, oblique truncation; ventral margin moderately convex in the anterior half, nearly straight in 
the posterior half; valves moderately tumid, most so about the middle. Surface marked with extremely fine 
concentric elevated lines (fifteen in one line at three lines from the beak), slightly irregular in some parts, and 
abruptly ceasing on the posterior third of the valves, which is smooth. Internal casts shew the muscular im- 
pressions and entire pallial scar, and the angulated row of hinge-teeth, of which there are about nine before 
the beak, and six behind it, with a shallow transyerse sulcus extending about one-third the width from the 
beak to the ventral margin. Length seven lines, proportional length of anterior end ;%, of posterior end +, 
greatest width from beak to ventral margin =, depth of both valves =. 

This is a well-marked species, remarkable for the great size of its anterior end, and the backward direction 
of its beaks, &c. The entire pallial scar renders Prof. King’s reference of the fossil to Zeda incorrect. 

Position and Locality —Not very uncommon in the lowest beds of the Permian magnesian limestone of 


Humbleton. 


7th Family. UNIONIDA. 


Shell inequilateral, very variable in shape and thickness, pearly inside ; beaks usually eroded; margin closed 
or slightly gaping at each end; hinge with or without teeth; ligament external; usually two buccal and one 
anal muscular impressions in each valve ; often a thick periostraca. Animal large ; mantle open, or defining two 
short tubes at the anal end ; foot short and compressed, or very long and terminating in a button-like swelling 

Live in fresh water. 

The family contains numerous genera: Ist, Unio; 2nd, Monocondylea; 3rd, Anodon; 4th, Mycetopus ; 
5th, Castalia; 6th, Iridina; 7th? Carbonicola, &e. 
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Genus. CARBONICOLA (M*Coy). 


Gen. Char.—Shell moderately elongate, ovate, thick; beaks moderate, not eroded; a strongly marked 
ovate lunette in front of the beaks; cartilage and ligament thick, external; periostraca thick ; surface usually 
coarsely imbricated concentrically. One very thick cardinal tooth in the right valve diverging obliquely 
towards the posterior side, one long anterior, and one long posterior lateral tooth; pallial scar entire; one 
moderate, oval, adductor impression at each end, each surmounted by a small accessory impression ; no lunate 
small impression below the anterior adductor as in Unio. 

From the time of Martin’s Petrefacta, and the first volume of Sowerby’s Mineral Conchology, many 
persons have strongly expressed their conviction that the bivalves occurring in such numbers as to form regular 
beds in the shale of our coal-fields, and in the accompanying ironstone and “ mussel-bind,” were truly con- 
generic with the recent Unios of our rivers. More recently certain shells of the lias and other marine strata 
of newer date, also called Unio by Sowerby, were erected into a genus under the name Pachyodon by Stuchbury, 
from an examination of the hinge; and he supposed, from the great similarity in external appearance 
between the so-called Unios of the lias and those of the coal, that the dental characters which he had dis- 
covered in the former existed in the latter, and that they belonged to one genus: this view was adopted by 
the describer of the greater number of these coal-shells, Capt. Brown, in his Memoir, in the Annals of Natural 
History for 1848. The name Pachyodon haying been preoccupied, was changed to Cardinia by Agassiz, who 
in his translation of Sowerby’s Mineral Conchology gives that generic title to both the marine oolitic, and the 
coal-measure fossils, and in this he has been followed by de Koninck and all the other palzontologists of note. 
Shortly after Agassiz proposed the name Cardinia, M. de Christol proposed that of Sinemuria (from Sinemurium, 
Sémur, Cote d’Or) for the same group, his typical species being of the ordinary lower oolitic marine type, or 
true Cardinia. Prof. Pronn and Prof. King are the only persons I know of who entertained the probability that 
the coal-shale fossils in question might be distinct from Cardinia ; the former in his Index Palwontologicus, re- 
placing them in Unio, and the latter having, in the Annals of Natural History for 1844, stated that he intended 
to use the word Axthracosia for a genus he intended establishing at some future time for the Unios of the 
coal-measures; this intention seems to have been given up, as the genus was never characterised, and neither of 
these authors seem to have possessed any knowledge of distinctive characters between these shells and 
Cardinia proper, except perhaps the difference of habitat. I have now however, after great trouble, succeeded 
in developing the internal characters of the present fossils, and find them distinguished from Unio by the large 
cardinal tooth diverging towards the posterior instead of towards the anterior end, by each of the adductors 
having one small accessory impression over it, without the lunate impression on the ventral margin of the 
anterior adductor of that genus, and the beaks not being eroded; from Cardinia it differs entirely in having the 
long lamellar lateral teeth of Unio, and wanting the thick remote conical lateral teeth of that genus. I only 
know this genus at present in the shales and ironstones of the coal-measures (where there are nearly twenty 
species), and associated exclusively with fresh water and terrestrial remains. The cardinal tooth separates the 
genus from Hdmondia, with which it might sometimes be confounded. 


CARBONICOLA ACUTA (Sow. Sp.) 


Ref. and Syn.= Unio acutus Sow. Min. Con, t. 33. f. 5 to 7. =U. aquilinus id. Geol. Trans. t. 39. f, 12. 
=Pachyodon lateralis Brown, An. Nat. Hist. Vol. XII. t. 15. f. 3.=P. exoletus id. ib. t. 16. f. 4. 
= P. antiquus id. ib. t. 16*. f. 4. = P. transversus id. ib. t. 16*. f. 5. =P. levedensis id. ib. t. 16*. f. 8. 


Desc.—Elongate, ovato-oblong; anterior side short, rounded; anterior lunette moderately small; 
beaks small, very obtuse, not prominent; valves tumid and very obtusely rounded close to the hinge-line; sides 
nearly flat, slightly convex: ventral margin nearly straight, very slightly convex near the anterior end; posterior 
end elongate, narrowed obliquely, subtruncate, rounded at the angles; surface marked with coarse, irregular, 
concentric strie of growth ; external cartilage prominent, about half the length of the hinge-line. Length one 
inch nine lines, in proportion thereto length of anterior end ;;,, greatest width from a little behind the beak to 
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opposite ventral margin jj, width of posterior end ;;;, depth of both valves about the middle * (young shells 
more tumid and less elongate). 

The lengthened form and straight unsinuate ventral margin, and the side without any oblique concavity, 
distinguish this species with tolerable ease, as well as the greatest width being a little behind the beak, instead 
of from their apices. The specimen figured under the name Unio aquilinus of the Geological Transactions 
is broken at the posterior end, so as to appear a little shorter than it ought, but having the shell preserved 
it shews the remarkable tumidity of the dorsal margin, and the characteristic want of prominence of the beak, 
which is not so obvious in the internal casts originally figured by Sowerby. The short variety, or Sowerby’s 
figure 5 as above, is possibly a distinct species, and seems identical with the P. agrestes of Brown. The bifid 
anterior end, or cleft termination, alluded to by Capt. Brown in his P. antiquus is merely the impression of the 
anterior adductor, rendered visible by the removal of part of the shell. 

Position and Locality. Not uncommon in the carboniferous shale at Lowmoor near Bradford. 


CARBONICOLA SUBCONSTRICTA (Sow. Sp.) 


Ref. and Syn. = Unio subconstrictus Sow. Min. Con. t. 33. f. 2, 3.= Pachyodon Amygdala Brown, An. Nat. 
Hist. Vol. XII. t. 16. f. 3. =P. subtriangularis id. ib. t. 16. f. 6. =var. 8. P. Hmbletoni id. ib. t. 16. f. 9; 
var. a. = P. agrestis id. ib. t. 16. f. 11; var. robusta = Unio id. Sow. Geol. Trans. Vol. V. t. 39. f. 14. 


Dese.—Ovato-subtrigonal ; anterior side short, rounded ; beaks large (most prominent and widely separated 
in the casts); posterior end obliquely subtruncate, narrowed by the convergence of the dorsal and ventral 
margins; ventral margin convex in the anterior half, concave in the posterior half, forming a gentle sinus in 
front of the respiratory angle, from which sinus a shallow depression extends obliquely forwards to within half 
or three-quarters of an inch of the beak, most strongly marked towards the margin of old individuals; valves 
moderately convex, most so a little below the beaks, becoming gradually compressed towards the margin ; 
posterior slope very convex near the dorsal margin in casts, but obtusely angulated along the same line when the 
shell is present ; substance of the shell very thick ; surface concentrically marked with coarse, irregular, unequal 
strize, and small plicze of growth, most prominent towards the margin of large specimens. Casts shew the thick 
cardinal tooth, and slender, elongate, lamellar, lateral teeth ; simple pallial scar ; and two adductors, each sur- 
mounted by a small accessory impression, as in the generic character. Length of small specimen (corresponding 
with Sowerby’s original type) one inch four lines, proportional width from beak to opposite point of ventral margin 
#2, width of posterior end ;3, length of anterior end about ,{;, depth of both valves ;;;. 

This species varies slightly in the strength of the sinus and proportional width. When the shell is pre- 
served there is always the obtuse angle along the dorsal margin, alluded to by Goldfuss and de Koninck as a 
characteristic of their Unio tellinaria, which I suspect will be found referrible to this one species. 

The somewhat larger specimens, the references for which I have marked above as var. 8, seem a little 
longer in proportion (length one inch nine lines, proportional width of casts without the shell ;{;, depth of both 
valves %); but I have no doubt they are an advanced age of the same species, and are intermediate between 
Sowerby’s original type and his species U. robustus. 

Position and Locality — Very common in the coal-shale of Bradford, Yorkshire, 


Var. Rosusta (Sow. Sp.) 
Ref. and Syn, = Unio robustus Sow. Geol. Trans. t. 39. f. 14. 


This variety is in fact, in my opinion, only the adult age of the species originally figured as Unio subcon- 
strictus by Sowerby, or when it attains a width from beak to margin of one and half inch. The figure of 
U. robustus in the Geological Transactions seems much shorter and deeper than natural from the posterior 
end being broken off obliquely; the true outline may be seen by following the lines of growth in the same 
figure at one and half inch or nine lines from the beak. 
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Length two inches three lines, proportional width %°, depth of both valves %, length of anterior end 
about 34, width of posterior end =. 
Position and Locality —V ery common in the coal-shale of Bradford, Yorkshire. 


CARBONICOLA TURGIDA (Brown Sp.) 
Ref. and Syn. = Pachyodon turgidus Brown, Ann. Nat. Hist. Vol. XII. t. 16. f. 13, 14. 


Dese.—Subquadrate, obtusely oblong, very gibbous; beaks large, obtuse, tumid, approximate, close to the 
anterior end; cordate depression in front of them broad, deep, with obtusely rounded edges; anterior side 
projecting very little beyond the beaks, broad, and but little convex or obscurely subtruncate at the margin ; 
posterior end short, broad, obtuse, obliquely subtruncate, the angles broadly rounded ; ventral margin nearly 
straight ; hinge-line only slightly converging to the posterior end; valves very tumid, gradually compressed 
towards the ventral margin, abruptly rounded towards the anterior margin; posterior slope flattened, extending 
from the hinge-line to the respiratory angle, the diagonal ridge very obtusely rounded ; surface with irregular 
strie and minute concentric plicee of growth, and a few short, thick, extremely irregular, oblique wrinkles 
(apparently due to a thick periostraca). Length of small specimen one inch, proportional greatest width from 


52 


beak to opposite ventral margin ;, width of posterior end about ;;,, length of anterior end about 2, length of 
hinge-line from beak about =, from beak to respiratory angle ;;,, depth of both valves %. 

This species is easily distinguished from all others by its short quadrate form, and evenly-gibbous, very 
tumid valves. 

Position and Locality.—Rare in the coal-shale of Bradford. 


. (Family uncertain). 
Genus. CONOCARDIUM (Bronn). 
Syn. = Pleurorhynchus (Phill.) 

Gen. Char.—Kquivalve, very inequilateral, hemifusiform; beaks prominent, incurved, close to the anterior 
end, which is broad, flattened, more or less truncate nearly at right angles to the straight hinge-line, which is 
prolonged as an abruptly-contracted, slender, tubular wing from the dorsal part of the anterior face ; body of 
the shell diminishing conoidally from the edge of the anterior face towards the posterior end, which is attenuated, 
rounded, and widely gaping ; substance of the shell very thick, of a minute quadrangular cellular tissue, with 
strong internal ribs radiating from the beak, and often smaller external ones, strongest on the anterior face. 

In several species there is a keel-like expansion projecting forwards at right angles to the anterior face 
from its margin. Bronn and most paleontologists have considered this genus to be most closely allied to 
Cardium, from which the tubular anterior wing separates it: Conrad insists on the remarkable resemblance to 
Pterinea, from which it is however separated by being equivalve ; in Professor Phillips’s opinion Tridacna is 
the nearest analogue, and this is also the last opinion of M. de Koninck: but I have been unable to ascertain 
with certainty whether the adductor impressions are distinctly separated, or are united in the middle, as this 
affinity would require. I might mention however that four internal casts in the collection from Lowick all have 
the stone strongly adhering at the deepest part of each valve in the middle towards the beaks, making the latter 
very probable. Professor Agassiz refers the genus to the Brachiopoda, without stating fully the reasons for a 
rapprochement, which seems at variance with all its characters. The cellular tissue of the thick shell reminds us 
of certain Rudistes, but the analogy holds good in no other respects. 


CONOCARDIUM ALIFORME (Sow. Sp.) 
Ref. and Syn. = Cardium aliforme Sow. Min. Con. t. 552. f. 2.= Pleurorhynchus minaz Phill. Geol. York. 
Viol. UH. yon tire 


Desc.—Subtrigonal or deltoidal; hinge-line straight ; beaks narrow, obtuse, prominent, much incurved at 
the anterior end; anterior end subtruncate, forming a cordate space, bounded by a distinct angulation, near 


LAMELLIBRANCHIATA. | UPPER PALZOZOIC MOLLUSCA. 517 


which in old specimens it is gently concave, rising conoidally near the hinge-line, to form the slender, anterior 
rostrum; ventral margin convex, most so near the bounding angulation of the anterior space; posterior end 
compressed, rotundato-trigonal, slightly rounded at the posterior gaping margins, which are separated from the 
ventral margin by a very slight sinus, from whence to a little behind the beaks is a very faint concavity or 
posterior slope, where the compressed posterior end joins the body of the shell, which is very gibbous, most so 
about the middle. Surface when well preserved nearly smooth, or with fine concentric strize of growth; when 
partially decorticated, shewing strong, regular, radiating ridges, extending from the beak to the margin (six in 
two lines at four lines from the beak), abruptly smaller on the anterior depressed space (twelve in two lines). 
Average length of posterior end from beaks seven lines, proportional length of anterior rostrum about “4, its 
width at base about ;{;, depth from beak to opposite point of ventral margin 3, from beak to extremity of 
cordate space +, width of cordate space 4, depth of both valves =. 

On looking carefully to Mr Sowerby’s original figures, I think with M. de Koninck (and as Professor 
Phillips partially thought) that the true Cardium aliforme is the mountain-limestone species called Pleuro- 
rhynchus minaxz by Phillips; but I think, with Professor Phillips, that Goldfuss and most authors have confounded 
two species under the name C. aliforme. The true C. aliforme of Sowerby is a distinctly carboniferous type, and 
his figure agrees with P. minaz; the Eifel, and generally Devonian, form to which Professor Phillips in his 
Paleeozoic Fossils proposed to transfer the name C. aliforme, might perhaps retain the name given it by 
Schlotheim (C. hystericus). The strongly defined, depressed, anterior space, with its abruptly finer and more 
numerous ridges than occur on the rest of the shell, mark the species very distinctly, the boundary of the 
cordate space not forming the deepest part of the shell, the anterior profile of which is therefore obtusely 
rounded close to the bounding angulation. In some internal casts from Lowick I have seen a trace of the 
single cardinal tooth, and an anterior and posterior lateral tooth, as well as the entire pallial scar; but I 
cannot be sure of the position or number of the muscular impressions. M. d’Orbigny, in his Prodrome, makes 
the Cardium Ouralicum a synonym of this species, I suppose by mistake, as it agrees rather with C. rostratum, 
and has none of the characters of the present species. 

Position and Locality—Common in the carboniferous limestone of Derbyshire; in the carboniferous lime- 
stone of Malham Moor, Yorkshire; in the impure carboniferous limestone of Lowick, Northumberland. 


CoNOCARDIUM ROSTRATUM (Mart. Sp.) 


Ref. and Syn.= Conch. Arcites rostratus Martin, Pet. Derb. t. 44. f. 6.=Cardium elongatum Sow. Min. Con. 
t. 82. f. 3. = Pleurorhynchus elongatus (Sow.) Phill. Geol. York. Vol. II. t. 5. f. 28. = Cardiwm Ouralicum 
M. V. K. Geol. Russ. t. 20. f. 11. 


Desc.—Subfusiform or subclavate; anterior end obtusely conical, extending into a short, thick, triangular 
rostrum, from the base of which the surface slopes gradually to the deepest part of the shell, which is opposite 
the beak, at right angles to the hinge-line, and forms an obtusely rounded prominence, from whence the body 
of the shell slopes rapidly, with little convexity, towards the posterior end, from which it is separated by an 
oblique shallow sulcus, extending from a little behind the beaks to the posterior third of the ventral margin, 
which it sinuates ; beyond which sinus the narrow, posterior, gaping extremity is strongly rounded at the margin, 
and slightly convex on the sides; beaks narrow, tumid, prominent, at about the anterior third of the shell; 
shell when well preserved thick and nearly smooth, only marked with fine concentric lines of growth; when 
decorticated the whole surface is covered with rather coarse sulci and ridges, radiating from the beak, being 
nearly equal, but those of the posterior extremity rather narrower, more rugged, and alternate in size. Length 
from beaks to posterior extremity nine lines, proportional length of anterior rostrum from beak about “4 (slightly 
broken), depth from beak to opposite ventral margin 4, greatest depth of both valves 2, depth of both valves 
half way between the beak and posterior end *. 

If it were not for the shortness of the anterior rostrum in the figure t. 20. f. 11. of the Geology of Russia, 
I should have no doubt that the Cardiwm Ouralicum of MM. Murchison, de Verneuil, and Keyserling, 
was identical with this species, because I have constantly found the oblique suleus between the body and 
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posterior end sinuating the margin (which they look upon as distinctive of the Russian species) in our Derby- 
shire examples, and it is slightly indicated in Sowerby’s figure, under his synonymous C. elongatum. The 
other character which these authors rely on for separating the Russian and English species, viz. the smoothness 
of the posterior end, I find to be also of no value; for one of our specimens shews that the unworn shell is smooth, 
and without external radiating ridges from one end to the other, the ridges making their appearance here and 
there in patches wherever the external shell is worn through; the ridges seeming sharp, narrow, and distant 
when much worn, but broad, flat, and close together, when slightly worn. 
Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


3srd Ord. Macrorracnia (Swain.) 


Shell usually equivalve or nearly so, holding a vertical position when alive*, symmetrical ; animal sym- 
metrical, mantle open in front, closed behind and forming two projecting tubes, either separated or united, 
forming a deep anal sinus in the pallial impression ; two or three adductor muscles ; gills forming two double 
laminze along the sides of the body. 

This group includes all the shells which have a sinus in the pallial impression. The families are: Ist, 
Corbulidw ; 2nd, Veneride; 8rd, Tellinide; 4th, Saxicavide; 5th, Solecurtide ; 6th, Solenellide ; 7th, 
Anatinide ; 8th, Myide ; 9th, Pholadide ; 10th, Clavagellide. 


8th Family. MYIDA. 


Shell, regular, very inequilateral, equivalve, oblong or elliptical, gaping at both ends ; pallial scar strong, 
with a very deep sinus ; hinge and ligament variable ; animal, mantle nearly closed, leaving a small slit for 
the protrusion of the foot; siphons enclosed in one very large extensile tube; two muscular impressions in 
each valve. 

Like the Pholadide all those shells have their siphons enclosed in a large, fleshy, very extensile tube ; they 
live deeply buried in the sand or mud, rising or sinking in their holes by the siphons and the foot, but never 
changing their places during their lives. 

Genera :—lIst, Solen ; 2nd, Leguminaria ; 38rd, Panopewa ; 4th, Pholadomya; 5th, Glycimeris; 6th, Soleni- 
mya; 7th, Mya; 8th, Lutraria ; 9th, Mactra. 


Genus. SOLENIMYA (Lamk.) 
=“SoLtemya” (Lamk.) 


Gen. Char.—Elongate, oblong, equivalve, very inequilateral, posterior end much the shortest; dorsal and 
ventral margins subparallel; anterior and posterior ends rounded, gaping ; surface covered with a very thick, 
glossy, horny periostraca, extending in jagged portions beyond the ventral margins; beaks very minute, incon- 
spicuous, close to the small posterior end ; cartilage forming a thick triangular mass, partly external and partly 
internal, close behind the beaks, supported internally on an oblique ensiform narrow plate, one edge of which is 
attached to the interior of each valve, extending from the beak backwards and downwards about halfway towards 
the respiratory margin; long, anterior, cardinal margin simple, erect, without teeth; posterior adductor small, 
ovate, within the cartilage plate ; anterior impression large, comma-shaped, both superficial ; pallial scar scarcely 
defined, with a minute sinus before joining the adductor at the short end, Anzmal, having the mantle closed 
in the short posterior part, and terminating in a short, inextensile siphon, open in front for the exit of a very large 
foot, the end of which is truncated and fringed ; one deeply pectinate gill-plume on each side. 

The sinus in the pallial scar is so minute that most observers describe it as entire. The posterior side 
being so very much shorter than the anterior, and the gills instead of being lamellated, forming two pinnate 


* Except the Corbulide, which are inequivalve, and rest in the sand in an oblique position (d’Orb.) 
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plumes, separate Solenimya from even the most nearly allied forms, except Glycimeris, with which it has much 
similarity in the shell. 

Recent ; very few rare species in the Mediterranean and Australian seas; quoted doubtfully in the Upper 
Palzeozoic rocks, as the following species or varieties are inequiyalye. 


SoLeNIMYA? PRiIM@VA (Phill.) Pl. 3. F. fig. 3. 
Ref—Phill. Geol. York. Vol. II. t. 5. f. 6. 


Desc.—Elongate-oblong ; posterior end only one-fourth the length of the shell, narrowed by a long, 
wide, concave cartilage lunette from the beaks, obtusely rounded at the extremity; beaks small, very much 
compressed, not prominent, oblique towards the posterior end; dorsal margin very slightly convex; hinge- 
line nearly as long as the shell; anterior end slightly narrowed, subtruncate, rounded, gaping ; ventral margin 
nearly straight, slightly convex, or sometimes faintly concave a little behind the middle ; valves gently convex, 
deepest a little in front of the middle, becoming gradually compressed towards the ventral margin, and rather 
abruptly arched towards the anterior cardinal margin (resembling the posterior slope of many shells). Surface 
glossy, faintly radiated from the beak towards the long anterior end, by flat, not prominent, irregular ridges, 
averaging their width apart, and from one-third to half a line wide, usually flat in the middle with prominent 
edges, appearing like a pair of narrow striz ; rarely a third intermediate raised line: surface under the lens with 
extremely fine, radiating, slightly flexuous strice (sixteen in half a line), crossed by concentric, extremely minute 
plications or strize of growth, about equalling the microscopic longitudinal striation in size. Internal casts shew 
slight indications of the external radii; anterior muscular impression large, faintly marked, with a faint sulcus 
diverging from a little in front of the beaks towards its posterior superior extremity (only visible in some speci- 
mens) ; posterior muscular impression at the short end very strongly marked, with a thick oblique ridge, leaving 
a sulcus in the cast running from the beak along its anterior or inner margin; on its outer or posterior margin 
the slight thickening of the external cartilage support is clearly seen, and the reflected gaping edge of the lunette 
in some specimens, as well as the impression of the internal part of the cartilage within the apex of the beak ; 
immediately within the long anterior cardinal edge is the shallow sulcus of the slight thickening of the dorsal 
margin. Average length one inch eight lines, proportional length of posterior end measured along the 
slope =, width from beak to ventral margin ;;, ditto in middle of length ;%, width of anterior end *, depth 
of both valves =, (occasionally two inches three lines long). 

The agreement seems so perfect between this fossil and the recent Solenimya, except in being slightly 
inequivalye and the greater strength of the posterior muscular impressions, that I think with Prof. King that 
his genus Janeia is not required for it, at the same time that I do not think with him that Phillips’s observations 
tend to prove that the short end of the shell is the anterior; and I have used the terms anterior and posterior as 
they are used by other writers in describing Solenimya, and contrary to the way in which they are used in other 
shells. The pallial line meets the anterior edge of the posterior adductor at a very acute angle, forming a short 
angular sinus, directed almost angularly upwards towards the beak; not, I think, a siphonal sinus. In all our 
numerous specimens the left valve is larger at the beak than the right one, as has been remarked by M, de 
Verneuil. 

Position and Locality—Very common in the impure carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P1. 3. F. fig. 3, left valve, natural size ; internal cast, shewing the large muscular 
impressions, faint anterior oblique ridge from the beak, and (imperfectly) the casts of the ridges behind and 
before the posterior muscular impression ; fig. 3a, ditto, back view, shewing the cartilage supports behind the 
beaks, as well as the faint divergent ridges in front of them. 


[rasc. 111.] 3X 
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Var. B. Puzosana (de Kon.) 


Ref. and Syn. = Solenimya Puzosiana de Kon. Anim. Foss. Belg. t. 5. f. 2. 


In this variety the fine pairs of radiating lines of the typical forms of S. primeva become elevated and 
combined into thick, prominent, obtuse ridges, varying from half a line thick, with wide interspaces, to nearly a 
line wide, and with very narrow sulci. I have, however, traced all the varieties in the most gradual manner 
passing into each other, and have no doubt that M. de Koninck’s species is but an extreme variety of 
Phillips's. Some of the specimens shew the ribs thick and prominent in one part, and divided into two lines 
with a flat interspace, as in S. primeva, in another. The microscopic striation and other characters are the 
same in both. 

Position and Locality—Not uncommon in the black beds of the carboniferous limestone of Derby- 
shire; in the dark carboniferous limestone of Lowick, Northumberland; but not so common as the Var. a. 
primeva. 


Ath Class) PTEROPODA. See page 286. 
Genus. CONULARIA. See page 287. 
CONULARIA QUADRISULCATA (Miller, MSS.) 


Ref. and Syn—wre, Hist. Rutherglen, t. 20. f. 9;=Conularia quadrisulcata Sow. Min. Con. t. 260. f. 5. 
Geol. Trans. 2nd Series, Vol. V. t. 40. f. 2.=C. tubericosta Sandberger, Neues Jarhbuch fiir Min. und 
Geol. &c. 1847. t. 1. f. 12. 


Desc.—Moderately tapering, section rhomboidal ; when held with one of the obtuse lateral angles in front, 
and the apex downwards, the left face is a little smaller than the right-hand one; longitudinal furrows at 
the angles strongly marked; a delicate fissure runs down each face nearly in the centre, corresponding with 
the salient angles of the transverse plicie, of which latter it often interrupts the continuity; salient angles 
of transverse plicze 145° at about one inch from the apex, at which distance there are about three plicze 
and two intervening hollows in the space of one line; the intervening hollows nearly twice as wide as the 
ridges, and marked with coarse longitudinal strize, twice their thickness apart, which granulate the angu- 
lated ridges; apical angle of the two broad faces about 20°, of the two narrow ones about 13°. Length of rather 
small specimen one inch nine lines. 

The adult length is about two and half inches, and at that distance from the apex the transverse plicze meet 
at a more obtuse angle than is given above. There is considerable difficulty in getting the angles at which the 
lateral edges of the faces meet, from an irregular sigmoid flexure which is often present. The only certain 
specimen in the collection is so badly preserved that I cannot give the measurements of the longitudinal strie, 
nor the angles of the transverse section. If the specific name guadrisulcata be retained at all, it must, I think, 
be confined to the mountain-limestone species which now occupies us ; and to make sure of this I only quote of 
the original figures in the Mineral Conchology that one from the Bristol mountain-limestone belonging to Miller 
himself, the author of the species. The coarseness of the transverse angulated plice (or their smaller number 
in a given space at a given diameter) easily distinguishes the species from the Silurian ones. 

Position and Locality—One specimen in the collection from the carboniferous sandstone near Shap toll- 
bar, accompanied by Lepidodendra and other remains of plants. One small curved specimen from Lowick is 
possibly the young incurved tip of this same species ; its section is quadrangular, the curve being from one of the 
broad sides to the other, the tip is absent, the length about four lines, width of broad face at apex one line, at 
front two lines, width of narrow faces at front slightly less than two lines, nine ridges in one line at two lines 
from the apex. 
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Gth Class. GASTEROPODA. See page 288. 


5th Order. TrcripraNncHiATaA. See page 289. 


Genus. POSIDONIA. 
Syn. = Posidonomya (Bronn.) 


Gen. Char.—Obliquely oval, slightly convex, usually subtruncate at one end, close to which is a beak-like 
point, about which as a centre the substance is concentrically waved and plicated ; texture extremely thin, semi- 
membranous, flexible, and elastic. 

“Tt seems exceedingly probable, as M. Deshayes has already suggested, that Posidonia may be the internal 
plate of an animal allied to Aplysia. I was particularly struck with the resemblance while dissecting some large 
specimens of the Aplysia depilans of our coast this summer ; the gill-covers of these animals, when observed in 
the recent state, or before being dried, are precisely similar to a Posidonia in shape, and with somewhat similar 
concentric wrinkles, but more faintly marked; their consistence is intermediate between that of thin horn and 
membrane, bending readily, and without injury, in any direction, and capable of receiving very slight impressions, 
but with sufficient elasticity to regain the original shape on the pressure being removed. This seems to 
have been also the state of the Posidonia, as they impress each other in all directions in the shales without 
injury. The fine shales in which they occur must have been deposited in deep water, which is also the habita- 
tion of the recent Aplysiw. The large proportional size of the soft portion of the animal, when compared with 
the small shell, would account for the general dark colour of the Posidonia shales. If the above views were 
correct, the Posidonic should be removed to the Gasteropoda” (Synop. Carb. Foss. Irel. p.77). Since writing the 
above in 1844, I have been strengthened in that view by every subsequent examination both of the fossils and 
the, in my mind, recent analogues; it is, of course, necessary to remove from the true semimembranous Pos¢- 
donice such thick-shelled, undoubted bivalves as the Znoceramus vetustus, &e. which have been confounded with 
them, but which truly belong to the genus Ambonychia (Hall). There is no evidence of the true Posidonia 
being bivalve ; what seem right and left valves being only the two sides of the one plate*. 


PostponiA Becuerti (Lronn.) 
Ref —Gold. Pet. Germ. t. 113. f.6; Sow. Geol. Trans. 2nd Series, Vol. V. t. 52. f. 2, 3, 4. 


Dese.—Obliquely subovate to subrhomboidal; beaks close to the anterior} end, which is very short, rounded, 
with a slight ear-like angulation in front of the beak ; posterior dorsal edge nearly straight, varying from con- 
eave to slightly elevated; posterior end varying from very broadly rounded to obtusely and very obliquely sub- 
truncate; ventral margin moderately convex; surface marked with subregular, obtusely angular concentric 
ridges, varying from two to four in three lines on the middle of the shell, smaller and closer on the anterior and 
yentral portion, largest on the posterior and dorsal half ; abruptly diminishing to small strize, or minute, irregular 
plicze of growth, for a narrow space along the posterior dorsal margin; a minute membranous striation usually 
visible with a lens, parallel to the ridging of the surface. Average length from beak to posterior end two inches 
five lines, proportional width at right angles thereto at middle %, depth *%, length of nearly straight portion of 
dorsal margin on both sides of the beak =. 


* As this sheet was passing through the press Dr Griffith sent me a drawing of a specimen shewing two Posidonicee 
connected by the straight margin like a bivalve; but I fancied I had found in my old dissections of large Aplysice that 
instead of one plate there were often several, placed one over the other and connected by the straight edge which forms the 
posterior margin; this if established, I thought, would explain Dr Griflith’s specimen. A reference to books failed to give 
any information on the matter, but at the last moment I have been fortunate enough to get a specimen from my friend 
Dr Dickie, and a fresh dissection proved the accuracy of my recollection by shewing (although a small young individual) 
two distinct Posidonia-like lamine, connected by the posterior part, or “ hinge” as it would be called by those who believed the 
fossil to be a bivalve. 


} The species are described in the same way as bivalves of similar shape. If the genus be allied to Aplysia, the part 
called “dorsal edge” would be posterior. 


3x2 
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There is great variety in all the characters of this extremely variable fossil: the ridging of some specimens, 
is larger, and of many smaller, than the above; the larger the ridges the more regular are they in their distri- 
bution and size; some are more nearly orbicular, and some more oblique and angulated ; but these changes are so 
irrelative to each other, that it is obvious they all belong to one species, which, from the extreme thinness and 
flexibility of its substance, was liable to accidental variations from mechanical causes, in addition to those to 
which it was probably liable when living. Some of the specimens also shew, here and there, faint radiating 
puckerings, giving rise to the supposed species P. tuberculata (Sow.), which I am satisfied is but a slight 
variety. 

Position and Locality Extremely abundant in the black culm limestone, in some parts at Venn, near 
Barnstaple ; equally common in the black limestone and shales over the main limestone of Derbyshire; com- 
mon in the black limestone and shale of Poolwash, Isle of Man. 


Var. a. TUBERCULATA (Sow.) 
Ref. and Syn. = Posidonia tuberculata Sow. Geol. Trans. 2nd Series, Vol. V. t. 52. f. 5. 


Agrees in all respects with the ordinary types of P. Becheri, except in having a few obscure, radiating 
furrows from the beak, faintly tuberculating the concentric ridges; these are, however, so indistinct, irregular, 
and uncertain in their development, as scarcely to entitle the specimens having them to rank even as a mode- 
rately constant variety ; those specimens in which the radiations appear near the beak frequently want them on 
the posterior half of the length, so that one half of the specimen might be referred to P. Becheri, and the other 
half to P. tuberculata, if that form were to be admitted as a distinct species; other specimens again shew 
these radiations on the posterior portion, and not near the beak. 

Position and Locality.—Not uncommon with the plain P. Becheri in the black culm limestone near Barn- 
staple. 

PoOSIDONIA LATERALIS (,S07.) 


Ref.—Sow. Geol. Trans, 2nd Series, Vol. V. t. 52. f. 1. 


Dese.—Oblongo-elliptical, very much elongate obliquely ; beaks close to the anterior end, which is very 
short and semielliptically rounded ; dorsal margin very slightly convex, extremely thin; compressed, raised con- 
siderably above the level of the beaks; greatest width near the posterior end, which is semielliptically rounded, 
the curve passing gradually into that of the dorsal and ventral margins, the latter being gently convex or nearly 
straight in old specimens; sides moderately convex from the beaks, and marked with subregular, large, con- 
centric angular ridges; narrow and sharp on the middle and anterior part, broad and obtuse on the posterior 
portion, becoming abruptly obsolete near the dorsal margin, along which a narrow space is left smooth, or only 
marked with lines of growth, parallel with the dorsal edge ; sometimes a few obscure radiating furrows decus- 
sate the ridges on the posterior slope. Length of old specimens four inches, proportional length of anterior end 
im» Proportional width from beak to opposite ventral margin 4, width near posterior end *, greatest depth 
(about the middle) ;;;. At one inch from the beak, near the anterior ventral margin, six or seven ridges occupy 
_ three lines ; at the same distance from the beak on the posterior slope, there are but two in the same space in 
one strongly-marked specimen; the ridges retain nearly the same dimensions at all further distances, but at the 
extreme posterior end there are four ridges in the same space ; a second specimen, of equal dimensions and the 
same shape as above, has about seven ridges in three lines anywhere between the beak and ventral margin, and 
about three in about the same space on the middle of the posterior slope, or four in the same space nearer to the 
beak or to the posterior end. 

The few radiating furrows on the posterior portion of one of the specimens are analogous to those on the 
variety of P. Becheri, forming the so-called P. tuberculata of Sowerby. The long dorsal margin should by no 
means be confounded with a hinge-line, as it is marked with lines of growth parallel to its edge. The figures 
given by Professor Phillips (Pal. Foss. f. 74) would induce a belief that this may only be an extremely oblique, 
elongate, old variety of P. Becheri. The substance is excessively thin, and the surface is marked with obsolete 
minute lines of growth, parallel to the ridging. 

Position and Locality —Common in the black culm limestone of Venn. 
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6th Order. PrcTINIBRANCHIATA. See page 289. 
2nd Family. CREPIDULIDZ. See page 289. 
Genus. CAPULUS. See page 289. 


CaPULUS AURICULARIS (Mart. Sp.) 


Ref: and Syn. = Conch. Helicites auricularis Martin, Pet. Derb. t. 40. f. 3, 4.= Pileopsis vetustus ? (Sow.) Phill. 
Geol. York. Vol. II. t. 19. (mot of Sowerby);?+P. angustus Phill. ib. f. 19?+P. neritoides Phill. ib. 
f. 16 to 18. 


Desc.—Discoid, tumid, periphery obtusely angulated, rounded ; spire gibbous, of very variable size, spirally 
inrolled to the right side, of one and a half volutions, not projecting beyond the tumid boundary of the depressed 
suture of the body-whorl; mouth elongate, oval, oblique (left side highest), slightly expanded or reflected on 
the left side, forming there an imperfect, oblique umbilicus ; edge broadly and irregularly sinuated. Surface 
with moderately strong, irregularly sinuous, transverse lines of growth, crossed on the left or umbilical side by 
a few obtuse, obscure, longitudinal or spiral strize. Diameter of average specimen one inch, proportional width 
of last whorl varying from = to 4 according to the size of the spire, thickness of last whorl =. 

As M. de Koninck has well observed, this species is strongly distinguished from the P. vetustus (Sow.) by 
the much greater size, tumidity, and perfect enrolment of the oblique spire. The proportion which the spire 
bears to the whole diameter is very variable. I have observed the spiral striz on the base, alluded to by 
Mr Phillips in his description of his P. xeritoides, obscurely on parts of one of our specimens. None of the 
modern writers seem to have noticed the description and figures of Martin, which well represent two varieties 
in size of the spire. 

Position and Locality —Not uncommon in the carboniferous limestone of Derbyshire. 


Genus. METOPTOMA (Pihiil.) 


Gen. Char.—Shell depressed, conical, very slightly inequilateral, left side steeper and smaller than the 
right, truncated behind, and the apex inclined backwards nearer to the posterior than the anterior end; base 
truncato-elliptical or subtrigonal. Muscular impression horse-shoe-shaped, with dilated pyriform ends extending 
searcely halfway to the front, surrounding the truncated posterior end; margin in one plane except in the 
middle of the posterior end, where it is raised, with a more or less distinct sinus. 

The position of the muscular impression marks the posterior end, and shews that the apex is directed 
backwards and near the posterior end, the reverse of what is found in Patella, as M. de Koninck has already 
noticed in the supplement to his Animaua Fossiles. The same characters convince me that the proper place 
for the genus is near Capulus, in which all these characters are seen, and which in fact only differs from 
Metoptoma in having the apex more inrolled, and the lateral edges less regular, and no distinct truncation. 
On this view there would be no evidence, from these fossils, for the occurrence of the Cyclobranchiate mollusea 
in the Paleozoic rocks, as it is now obvious they should be arranged with the recent and Paleozoic Capuli in 
the Pectinibranchiate order. 


METOPTOMA ELLIPTICA (Phill.) 
Ref. and Syn.—Phill, Geol. York. Vol. II. t. 14. f. 9.= Patella elliptica de Kon. Anim. Foss. Belg. 
t. 23 bis. fig. 3. 


Desc.— Elongate-oblong, elliptically rounded in front, truncated and very slightly dilated at the lateral 
angles behind; middle of the posterior margin slightly notched by a broad, moderately deep, doubly angulated 
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sinus, the angles being separated by a slight lobe (not reaching nearly to the plane of the lateral margins), 
the cicatrix of each leaving a slight sulcus extending to the beak, the space between the converging pair of 
sulci being convex; beak small, conoidal, depressed, almost overhanging the posterior margin; profile gently 
arched from the beak to the anterior margin; greatest depth considerably in front of the beak, nearly in the 
middle of the length ; sides flattened, left one more steeply sloped than the right ; longitudinal middle third from 
the beak to the front margin obtusely rounded. Shell of moderate thickness, nearly smooth, or marked with very 
minute concentric wrinkles of growth. Length one inch three lines, proportional greatest width ;,, from beak 
(shell absent) to anterior end ;4, depth #4. Muscular impressions reach to within ;; (of the length) of the 
anterior end. 

The beak being slightly within the margins, according to my measurements, instead of being terminal, 
as said by Phillips, or overhanging, as said by de Koninck, is probably due to the absence of the shell on that 
part of our specimen. 

Position and Locality —Rare in the carboniferous limestone of the Isle of Man. 


14th Family. HALIOTID. See page 290. 
Genus. PLEUROTOMARIA*. See page 291. 
PLEUROTOMARIA ALTAVITTATA? (A/°Coy). PI. 3. H. figs. 9, 10. 
Ref. and Syn.—? M*Coy, Synop. Carb. Foss. Irel. t. 5. f. 11. 


Desc.—Obtusely conical, broad-ovate, spire of four rapidly increasing whorls, and either depressed or 
moderately elevated ; apical angle varying from 150° to about 100°; whorls flattened, slightly convex above, 
sloping inwards and moderately convex below; the angle, which is situated in the upper third of the spiral 
whorls and upper fourth of the body-whorl, is very obtusely rounded, and bears the broad flattened keel on its 
upper or spiral aspect, so that it is at or slightly above the middle on the spiral whorls, and slightly above the 
most prominent part of the angulation of the body-whorl; surface nearly smooth, with obtuse, slightly irregular 
lines of growth, curving backwards to the keel on the upper portion, slightly forwards and then downwards on 
the lower portion of the whorls; on very old specimens a few, obscure, distant, spiral ridges appear on the body- 
whorl, most distinct towards the base or anterior end ; no umbilicus. Width of average specimen one inch four 
lines, proportional height = (of rather elevated variety), proportional height of mouth ;;, height of penultimate 
whorl ;*. Proportions of depressed variety, width one inch four lines, proportional height ,{;, height of mouth 
“, height of penultimate whorl =. 

This species almost exactly resembles the Plewrotomaria tumida of Phillips, as figured in the Mineral 
Conchology, t. 640, in general form, band, striation, and the appearance of spiral ridges at the base ; but in all 
the varieties the upper part of the whorls is more flattened, the band is broader, and the species is remarkably 
distinguished by the great height at which the band is placed; in the P. ¢wmida it is so low as to be entirely 
concealed by the sutures on the spiral whorls; while in the present species it is placed in the middle of the 
spiral whorls, rather nearer to the upper or posterior than the lower or anterior suture. I only put a mark of 
doubt to my reference to this species, on account of the great comparative size of the English ones, and the 
appearance of obscure spiral ridges on the base of very old examples. The general form strongly recals the 
undetermined Janthina, figured in the Geology of Russia, t. 23. f. 14. In young specimens half an inch long 
there is a trace of a very minute umbilicus. 


* M. de Koninck calls the anterior parts of these shells, the superior, contrary to the custom of most writers. I 
have described them in the old and more natural way as cones with the base downwards, and calling the apex (or posterior 
end), and parts near the apex, upper, and parts near the base or mouth lower. 
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Position and Locality—Not uncommon in the carboniferous limestone of Lowick, Northumberland ; very 
rare in the lower carboniferous limestone of Derbyshire. 

Explanation of Figures —P1. 3. H. fig. 9, natural size, depressed variety, front view; fig. 10, do. elevated 
variety, natural size, back view. 


PLEUROTOMARIA ANGULATA (de Kon.) 
Ref. and Syn.—de Kon. Anim. Foss. Bel. t. 37. f. 2. = Trochus acutus id. Olim. 


Dese.—Conical, periphery of body-whorl sharply angulated ; spire of five and half flattened whorls, very 
slightly convex near the upper suture, and very slightly concave near the lower one; suture a moderately 
impressed line; apical angle 95°; base very obtusely conoidal, slightly convex, sloping from the carinated 
periphery to the angular edge of a wide, deep, smooth, conical umbilicus. Surface covered with slightly unequal, 
elevated, thread-like, spiral strize, separated by flat spaces rather wider than the striae; about twelve spiral lines 
on each whorl, and about the same number on the base: band narrow, smooth, placed on the angle; mouth 
wider than long, rhombic. Diameter of average specimen four lines, proportional height %, height of mouth ~, 
width of umbilicus about “. 

The striation of this species is scarcely visible to the naked eye. From the small size of the band, and its 
coinciding with the keeled periphery, it is very difficult to distinguish, Possibly the Trochus pyramidatus may 
be only an elevated form of the same species (corresponding to the two varieties of Pleurotomaria Yvani), the 
elevation of the spire accounting for the diminished size of the umbilicus. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


PLEUROTOMARIA ANTRINA (Sch/ot.) 


Ref. and Syn. = Trochilites antrinus Schlot. Akad. Minch. Vol. VI. t. 7. f. 6c. = Pleurotomaria Permiana 
King, Catal. = P. Sedgwickiana How. 'T. T. N. F.C. Vol. 1.;?=P. Verneuili Geinitz, Verstein t. 3. f. 17, 
18.=P. antrina (Schlot.) King, Perm. Foss. t. 17. f. 1, 2, 6.42. Tumstallensis id. ib. f. 3, 4, 5. 


Dese.—Spire of variable elevation, composed of four and half slightly convex whorls, slightly tumid near 
the sutures above, and rather more so below; sinal band depressed, flat, rather narrow, bounded by two fine, 
elevated, thread-like keels, the lower keel being about half the width of the band above the suture on the spiral 
whorls, and slightly above the most conyex part of the periphery on the body-whorl; base rather flattened, with 
a very small umbilicus; pillar long, slightly oblique ; mouth transversely oblong, rounded. Surface marked 
with fine, obscure, unequal lines of growth arching backwards to the band, often thickened at intervals near the 
suture, forming an obscure, obtuse plication ; occasionally a few faint, obtuse, spiral strize, rather smaller than 
those bounding the band, and their own thickness apart, may be seen on parts of some specimens. Length of 
average variety seven lines; in proportion thereto, length of mouth =, width of mouth =, depth of penultimate 
whorl **, apical angle varying from 70° to 100°, the former usually large specimens, the latter extreme usually of 
small size, 75° being the most common angle, and agreeing with the above measurements. 

The spiral strize are scarcely ever distinctly visible, requiring apparently some peculiar state of preservation 
or decay to render them visible. I have traced all the gradations between the extremes of height and depression 
of the spire noted above, so as to render it certain they are of one species. The obliquity of the pillar lip marked 
by Professor King as distinguishing his P. 7vnstallensis from the present species is equally seen in both. 

Position and Locality—Common in the Permian magnesian limestone of Humbleton. 


PLEUROTOMARIA CALLOSA (de Kon.) 
Ref.—de Kon. Anim. Foss. Bel. t. 36. f. 7. 


Desc.—Globose, obtusely conic ; body-whorl large, rounded; spire short, of about four or five gently con- 
vex whorls ; apical angle 100°; sinal band of moderate width, convex, bounded by two narrow sulci, of which 
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the upper or posterior one is much more strongly marked than the other, and interrupts the outline from the 
more abrupt convexity of the part of the whorl between it and the suture ; the band is a little above the middle 
of the body-whorl, and a little above the suture on the spiral whorls, where its lower bounding sulcus often 
becomes obscure, and its upper sulcus nearly equals the sutures in depth, and from being but very little below 
the middle, gives the appearance of twice the actual number of whorls in the spire ; base convex, with a very 
large callosity, filling the place of the umbilicus, divided by a medial spiral sulcus ; mouth broad-ovate, slightly 
longer than wide. Surface smooth. Diameter of average specimen one inch three lines, proportional height 
from base %, height of last whorl =, proportional height of penultimate whorl ;;;, width of callus ,¢,, width of 
mouth ;°. 

I do not know why M. de Koninck describes this species with eight whorls to the spire, while his figures 
agree with all our specimens in having only four to five, unless he may perhaps have counted by accident the 
strong upper sulcus of the band as one of the sutures. The species is very easily recognised by its He/ia-like 
form, obtuse convex band, and large callosity on the base. 

Position and Locality.—Not very uncommon in the carboniferous limestone of Arnside, Kendal. 


PLEUROTOMARIA CIRRIFORMIS (Sow. Sp.) 


Ref. and Syn. = Helix cirriformis Sow. Min. Con. t. 171. f. 2.=Pleurotomaria vittata Phill. Geol. York. t. 15. 
f. 24. = Pleurotomaria cirriformis (Sow.) de Kon. Supp. Anim. Foss. Bel. t. 58. f. 8. 


Desc.—Acutely conic, apical angle 80°; spire of six whorls, sloping and gently convex above; sutures 
simple, impressed; base of last whorl sloping, gently convex; band very broad, flat, only slightly projecting 
from the surface, its upper edge forming the most prominent part of the spiral whorls, the lower edge being 
concealed by the suture, on the body-whorl it is placed a little above the middle, the lower edge coinciding with 
the most prominent part of the outline; mouth slightly longer than wide, obtusely trapezoidal; umbilicus 
distinct, deep, rounded, narrow; surface marked with rather coarse, irregular lines of growth extending with 
slight obliquity towards the band arched near the sutures, crossed under the lens by extremely minute spiral 
strize, scarcely visible to the naked eye; band crossed by very faint minute arched striz. Length one inch one 
line, proportional height of mouth *, height of penultimate whorl =, diameter at base ;;,, width of mouth ;%, 
diameter of umbilicus ,7,, width of band on last whorl ;,. 

The great width and flatness of the band are the most remarkable features of this species, as well as 
the partial concealment of this latter by the edge of the sutures. The extreme minuteness of the spiral striz, 
and the absence of the two or three equidistant, strong, spiral grooves on the base, separate it from the 
P. tornatilis (Phill.) 


Position and Locality.—Rare in the carboniferous shale of Craige near Kilmarnock, 


PLEUROTOMARIA CoNICA (Phill.) 


Ref. and Syn.= Phill. Geol. York. Vol. II. t. 15. f. 22.;%+ P. decussata M°Coy, Synop. Carb. Foss. Irel. 
tee te diss: 


Dese.—Acutely conical; apical angle varying from 62° to 72°; spire composed of about seven gradually 
increasing, flattened whorls, slightly tumid towards their lower edge, where they have a very narrow band 
bounded by two strong thread-like keels, a little less broad than the band, and so much depressed as to form a 
deep sulcus between them; the pair of keels are about the width of the band above the suture, the intervening 
space being so depressed as to resemble a second sinal sulcus, and sometimes a third sulcus appears over the 
upper keel; body-whorl with the periphery obtusely angulated, and bearing two or three narrow keels, divided 
by deep sulci, one of which contains the slit of the mouth; umbilicus small, rounded, deep in the casts, 
nearly closed when the shell is perfect. Surface of the whorls above the band sculptured with fine, sharp, 
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regular, oblique lines ; those extending from the band to the umbilicus on the base of the body-whorl are obtuse, 
irregular, and slightly flexuous; most specimens shew five or six spiral strive beneath the keels on the body- 
whorl, and some shew traces of them above the band on the spiral whorls. Length one inch, proportional height 
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of mouth =, height of penultimate whorl =, diameter of base =, width of mouth =, diameter of umbilicus in 
casts =. 

Most specimens shew the transverse, sharp, regular, oblique striz very strongly marked, with no trace 
of spiral lineation. Specimens agreeing with my P. decussata as above have the surface regularly reticulated by 
nearly equal spiral and transverse strize, and such I considered at one time specifically distinct. Seeing, how- 
ever, in some of the Isle of Man specimens, traces of spiral strice on parts of the surface, and not on other parts, 
I venture to unite the species as varieties, the more readily as Prof. Phillips mentions in his original description 
that some specimens have spiral stric. 

Position and Locality— Not uncommon in the carboniferous limestone of Poolwash, Isle of Man. 


PLEUROTOMARIA CONSOBRINA (de Kon.) 


Ref. and Syn.—de Kon. Supp. Anim. Foss. Bel..p. 691 = Murchisonia angulata (Phill.) Portk. Geol. Rep. 
t. 31. f. 5 (not of Phillips). 


Dese.—Acutely conic; apical angle 55°; spire composed of six gradually increasing whorls, each very 
strongly angulated in the middle, where it bears a very prominent, thick, single keel, above (or behind) which 
the volutions are flat and sloping to the keel, beneath which they are gently concave and nearly vertical, 
or sloping slightly inwards to the suture; on the body-whorl a second thick ridge, or keel, appears below 
(or in front) of the former one, and slightly nearer to it than it is to the suture ; the second keel is exactly 
covered by the edge of the suture, and concealed in the whorls of the spire (in some states of preservation these 
two keels seem split into two or three very fine ones); base flattened from the anterior keel, slightly convex; 
umbilicus small, rounded, deep; surface marked with coarse, irregular, oblique strize, which arch backwards 
from the upper sutures, and rather strongly crenulate the mesial keel of the spiral whorls, below which 
they bend forwards, and on the body-whorl crenulate the anterior keel, and are then rather abruptly directed 
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into the umbilicus. Length of small specimen ten lines, height of last whorl 4, height of penultimate whorl =, 
width of base =, width of mouth ;5, width of umbilicus ;{;; length of large specimen one inch five lines. 

From the direction of the striz it would seem as if the sinus was obliquely angular, and occupied all the 
space between the two keels seen on the body-whorl. This species is so strongly marked that it is needless to 
point out its distinctions from any of the others, with the exception, perhaps, of the P. laticincta de Kon. which 
is distinguished by its less acute spire (if his figure be correct), also by its spiral strize and the two distant keels 
being visible on the spiral whorls. The shell is thick, and one of the specimens shews the nacreous inner layer, 
which militates against King’s approximation of the genus to Hmarginula, and favours d’Orbigny’s comparison 
with Haliotis. 

Position and Locality Not uncommon in the carboniferous limestone of Derbyshire. 


PLEUROTOMARIA DECIPIENS (J/°Coy). PI. 3. H. fig. 13, 14. 


Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Dese.—Vax. a, Spire acute, regularly conic, apical angle about 40°, composed of about seven or eight 
gradually-increasing flat whorls; suture a simple impressed line ; base of body-whorl flattened, forming a strong 
angle with the spire; no umbilicus; pillar-lip slightly thickened, arched; mouth oblong, angulated, a little 
wider than long ; surface marked with narrow thread-like, spiral ridges, separated by flat or slightly concave 
spaces about three times their width; about eight or nine spiral ridges on each whorl, and seven or eight more, 
rather stronger, on the base; the intervening spaces very irregularly cancellated by obscure, unequal, obtuse, 

[pasc. ur. ] 3 Y 


528 BRITISH PAL/EOZOIC FOSSILS. [GasTERopopA. 


longitudinal wrinkles, very slightly oblique to the band, forming an obscure, irregular, quadrate pitting, 
occasionally visible on the cast ; these transverse plicze closer and more oblique on the base ; band about the width 
of the ordinary spaces between the spiral lines, flat, very inconspicuous, and bounded by very delicate, impressed 
lines, destitute of the obtuse cancellating plicze of the rest of the surface, situated two inter-spiral spaces above the 


lower suture of each whorl. Width ten lines, proportional height of last whorl 3, height of penultimate 


whorl *., width of mouth 4. 

Var. 8. Very elongate, conic, apical angle about =; whorls moderately convex; base of basal whorl 
gradually prolonged, not flattened nor separated by any angulation from the sides; mouth a little longer 
than wide. Length of last whorl eleven lines, proportional width <3, proportional height of penultimate 
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whorl 3. 

It will be seen that this species has two extreme varieties somewhat resembling those of the P. Yvanni ; 
the variety a so exactly resembles a Trochus, that it requires the most careful examination to detect the 
extremely obscure though definite band, to convince the observer that it is a Plewrotomaria ; the var. 8 with the 
basal whorl elongate, and rounded in front or at base, like the corresponding variety of P. Yvanni, is so like a 
Macrochilus that it is only by carefully tracing the intermediate forms, and detecting the very obscure band, 
noting the same number of spiral ridges on the whorls, &c., that I have become satisfied of their identity. 
Both varieties have usually only four whorls preserved ; the posterior end of the animal at that length depositing 
convex, imperforate diaphragms, and becoming naturally decollated. 

Position and Locality.—Both varieties rare in the impure lower limestone of Lowick, Northumberland ; the 
yar. 8 rare in the similar limestone of Kendal, Westmoreland. 

Explanation of Figures.—P|. 3. H. fig. 13, natural size, conical variety, from the carboniferous limestone 
of Lowick; fig. 14, ditto, elongate variety, with rounded whorls. 


PLEUROTOMARIA EROSA (M°Coy). PI. 3.1. figs. 38 and 39. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Desc.—Orbicular, depressed, very obtusely conical; apical angle 105°; spire of four and a half rapidly 
enlarging whorls; flattened, or very slightly convex ; sutures, fine, simple, impressed lines ; body-whorl flattened, 
or slightly convex in the upper two-thirds ; periphery very obtusely rounded close to the broad, flattened, gently 
convex base; umbilicus entirely closed, with a large, very thick, semicircular, shelly pad; band narrow, obscure, 
bounded by two fine impressed lines; surface glossy, eroded with deep, obtuse, excavated markings, without 
regularity in size, shape, or direction; lines of growth arching backwards to the band, scarcely visible. 
Diameter five lines, proportional height 4, height of mouth =, space between last and penultimate sutures 
width of umbilical pad +. 

The band of this species is often almost invisible on the periphery of the body-whorl, and lines of growth 
can only be traced here and there with a lens. The substance of the shell is very thick, and with the glossy 
surface, general form, and large umbilical pad, recalls Rotella (= Pithonellus) very strongly. The peculiar 
“worm-eaten” appearance of the irregular pitting of the surface is equally marked in the two specimens 
before me. 

Position and Locality.—Rare in the carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures—P\. 3. 1. fig. 38, magnified half a diameter, under side, from carboniferous 
limestone of Lowick; fig. 39, profile, natural size; fig. 39 a, ditto, seen from above; 39 6, ditto, magnified 
half a diameter. 


20 
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PLEUROTOMARIA GRIFFITHI (J/‘°Coy). 
Ref.—M°Coy, Syn. Carb. Foss. Irel. t. 6. f. 1. 


Dese.—Acutely conical, apical angle 85°, spire of five or six whorls, each very acutely angulated by the 
sloping of the upper and under surfaces to an extremely prominent, flat keel; truncated or quadrate at its 
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narrow outer edge, and having the sinal band along its upper flat side, bounded internally by a faint obtuse 
ridge; the whorls above the keel have a sigmoidal profile, being gently convex in the middle from the upper 
suture, and becoming concave, or curving outwards, in the lower third, to blend with the upper side of the thin 
flat keel; below the keel the whorl slopes rapidly into the suture, slightly concave near the keel, convex at 
the suture; keel rather below the middle of the basal whorl, and at one-third from the lower suture in the 
spiral whorls; base very convex ; umbilicus moderately large, open, conical, deep; mouth transversely cordate, 
angular externally ; surface almost smooth, with membranous, minutely wrinkled, or irregular strize of growth, 
slightly arching obliquely backwards to the keel; recurved on its flat upper surface, and thence extending 
almost directly into the umbilicus; a few fine spiral stria at the edge of the umbilicus, under the lens. 
Diameter of small specimens two inches nine lines, proportional height ;;,, height of last whorl x, height of 
penultimate whorl 22, width of mouth “, diameter of umbilicus 3%, projection of thin keel on body-whorl ;;; 
(occasionally six inches in diameter). 

M. de Koninck, in the supplement to his Fossils of Belgium, figures what seems the Plewrotomaria 
carinata of Sowerby as this species, apparently on the supposition that my original figures and description 
were totally inaccurate in all respects. A specimen in the University collection from Lowick, however, 
shews the smooth (not spirally sulcated) surface, and the extremely prominent, peculiar, compressed keel, 
exactly according with my original figures and description, as also a less perfect fragment from Ireland. 

Position and Locality.—V ery rare in the carboniferous limestone of Lowick, Northumberland. 


PLEUROTOMARIA HELICINOIDES (//°Coy). 
Ref. and Syn.—M°Coy, Synop. Carb. Foss. t. 7. f. 6.= Trochus subhelicinoides @Orb. Prod. p, 119. 


Dese-—Discoid, lenticular, depressed; spire very obtusely conic ; apical angle 126°, composed of four and 
half turns; body-whorl sharply carinated in the middle, the sharp projecting keel having the narrow band placed 
flatly on its upper side, defined within by a fine impressed line; this keel and band touch the simple suture on 
all the whorls of the spire, all of which shew the band distinctly ; surface of each whorl slightly concave near 
the band, and slightly convex near the upper suture; base of body-whorl depressed, gently convex ; umbilicus 
narrow, rounded. Width one inch four lines, proportional height “4, height of last whorl =, height of penulti- 
mate whorl ;°,, width of mouth 3, width of umbilicus |%, width of band about half a line. Surface apparently 
smooth. 

As the specimen in the collection was crushed, I have taken the apical angle and measurements from the 
original Irish one. I know not why M. d’Orbigny has changed the genus and specific name of this species. 

Position and Locality——Rare in the black beds of the carboniferous limestone of Derbyshire. 


PLEUROTOMARIA STRIATA (Sow. Sp.) 
Ref. and Syn. = Helix striata Sow. Min. Con. t. 171. f. 1. 


Desc.—Shell depressed, conical; apical angle about 90°; spire low, of five flattened, or slightly convex, 
rapidly enlarging whorls; periphery of body-whorl angulated; base flattened, gently convex; no umbilicus ; 
mouth transversely rhombic ; band broad, deeply hollowed, bounded by two strong prominent keels on the angle 
of the body-whorl, the lower of which is concealed by the suture on the spiral turns. Surface strongly sculptured 
with regular, simple, subequal, oblique, very slightly arched, thread-like ridges, about their own thickness apart 
above, forming arched, scale-like strize in the band, and slightly sinuous and dichotomous on the base of the 


body-whorl (about seven strize in two lines on the body-whorl). Average width one inch, proportional height ,7, 


height of last whorl =, height of penultimate whorl ;5, width of mouth ;;. 
The want of umbilicus and spiral strie separate this species from the P. carinata Sow. 


Position and Locality—Rare in the carboniferous limestone of Bolland. 
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PLEUROTOMARIA SUBMONILIFERA (D’Orb.) 


Ref. and Syn. = P. monilifera Phill. Geol. York. Vol. II. t. 15. f. 10 @ (not of Zieten), = P. submonilifera 
d Orb. Prodrome, p. 128. 


Desc.—Conical, globose ; spire of about seven rapidly increasing whorls; apical angle 75°; band strong, 
deeply hollowed, bounded by two strong prominent keels placed a little above the middle of the body-whorl, 
the lower one touching the deeply-channelled suture on those of the spire; a strong sulcus below the lower 
keel on the body-whorl; base very convex; umbilicus small, rounded; whorls above the prominent band 
flattened, marked with two, or rarely three, strong spiral, equidistant rows of granules, the upper one coinciding 
with the edge of the suture; base covered below the band on body-whorl with very numerous, close, subequal, 
obtuse, granulated strize ; fine oblique strize cross the spiral lines on the base, and rather more distant and 
stronger ones arch from the suture to the band on the upper part of the whorls. Average length three 
lines, width about the same or slightly more, proportional height of last whorl 2, of penultimate whorl 4. 

Position and Locality—Common in the mountain-limestone of Derbyshire ; not uncommon in the car- 
boniferous shales of Glasgow. 


PLEUROTOMARIA UNDULATA (Phill.) 
Ref—Phill. Geol. York. Vol. IT. t. 15. f. 14, 


Dese.—Globose, spire very small, obtuse, of four and half whorls; apical angle about 107°; band very 
broad, flat, very prominent, bounded by narrow vertical sides, situated on the middle or most prominent part 
of the body-whorl, and its lower edge corresponding with the suture on the spiral whorls, of which it nearly 
equals half the width; about twice its width from the upper suture of the body-whorl. Surface with extremely 
coarse transyerse plicee, about their thickness apart, semicircularly arched on the band, arching slightly back- 
wards to the keel on the upper part of the whorls, and nearly direct on the base of the body-whorl after a 
slight curve near the band ; between each of the plicze are two or three fine irregular lines; whorls tumid 
above the band; base of the body-whorl very tumid, rounded; umbilicus very small, rounded ; mouth rounded. 
Average width two lines, proportional length about #4, height of last whorl about , height of penultimate 
whorl about ;4; width of band one-third of a line. 

This very strongly-marked species cannot be confounded with any other, from the great width and promi- 
nence of its band, and the coarseness of its sculpturing. The very small size of the species renders the propor- 
tional measurements rather uncertain. 

Position and Locality—Not uncommon in the lower carboniferous limestone of Isle of Man. 


PLEUROTOMARIA YVANNI (L’Eveillé Sp.) 


Ref. and Syn.=Trochus Yeoanni VEveillé, Mém. de la Soc. Geol. de France, Vol. II. t. 2. f. 24. = Pleuroto- 
maria concentrica Phill. Geol. York. Vol. Il. t. 15. f. 23; $+ Buccinum parallele id. ib. t. 16. f. 8; $+ 
Pleurotomaria canaliculata M°Coy, Synop. t. 6. f.38; P. Yeannide Kon. Anim. Foss. Bel. t. 37. f. 1 and 7. 


Desc.—Conical, spire of six to seven whorls; apical angle varying from 60° to 85°; band coinciding with 
an angulation of the whorls, which is a little nearer to the upper than the lower suture; the space above this 
angulation flat or slightly concave, sloping at an angle of 45° in the long varieties, becoming more nearly hori- 
zontal in the short varieties. Surface below the angulation nearly vertical or parallel to the axis of the shell, 
flat or very slightly convex ; base of body-whorl tumid, rounded; umbilicus small, conical, almost obsolete in 
the very long varieties; surface marked with coarse, subequal, spiral strize (three to four in two lines on body- 
whorl at nine lines in diameter), those above the angulation much finer than those below it, usually four to five 
below the angulation, and five or six finer ones above it on the spiral whorls; band scarcely distinguishable 
from the other sulci between the pairs of ridges; surface, when finely preserved, crossed by minute oblique 
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lines of growth. Average length of rather small elongate specimens one inch, height of last whorl “4, height of 
penultimate whorl 4, diameter at base ;;,. 

I have seen such extreme varieties of this species lately, that I suspect my P. canaliculata will turn out an 
unusually depressed variety, with the peculiarity of a channelled band. The Buccinum parallele (Phill.) may 
probably be considered the extreme of the elongate variety. 

Position and Locality —Not uncommon in the lower carboniferous limestone of Kendal; common in the 


red carboniferous limestone of Closeburn, Dumfriesshire ; rare in the carboniferous limestone of Derbyshire. 


Genus. MURCHISONIA. See p. 292. 


MURCHISONIA ANGULATA (Phill.) 
Ref. and Syn.= Rostellaria angulata Phill. Geol. York. t. 16. f.16.=Murchisonia angulata Phill. Pal. Foss. f. 189. 


Desc.—V ery elongate, conic; apical angle about 32°; spire of numerous gradually increasing whorls, very 
strongly angulated a little below the middle by the convergence at an acute angle of the upper and lower 
surfaces, both of which are strongly concave ; the angulation is surmounted by a strong, prominent, single or 
double keel; another distinct keel, but considerably smaller in size, is on the lower part of each whorl, im- 
mediately above the suture, being most strongly marked on the body-whorl; the upper sutural edges are also 
slightly thickened so as to form occasionally another very much smaller obscure keel. Surface with strong, 
subequal, nearly straight lines of growth, converging backwards to the keel. 

The specimen in the collection is too imperfect to give either the number of whorls or the measurements, 
or to shew whether the species is umbilicate or not; it shews, however, very distinctly the strong characteristic 
of the species, which is the thin distinct keel below or on the aperture side of the band, which distinguishes it 
from the M7. Verneuilana and the forms M. de Koninck has confounded with it. 

Position and Locality—Rare in the black beds over the lower limestone of Derbyshire. 


MURCHISONIA DISPAR (A/°Coy). PI. 3. I. fig. 37. 
Ref—M “Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Desc.—Elongate, very acutely conic; apical angle 30°; spire of about eight very gradually increasing 
tumid whorls, having a very thick, obtuse, prominent band, forming a rounded keel much nearer the lower than 
the upper suture; upper and lower surfaces slightly tumid, convex, the lower portion most steeply sloped; the 
band is either simple or rarely with three spiral striz; two strong spiral lines below the keel, and six slightly 
smaller ones above it on each whorl; base of body-whorl rounded, conyex, with an obtuse angulation at such a 
distance below the keel that it is just concealed by the suture on the spiral whorls; lines of growth fine, 
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unequal, obscure, slightly arched, oblique to the band. Length seven lines, proportional width =, height of last 
whorl #4, height of penultimate whorl =. 

This species is easily distinguished from its allies, the JZ. subsudcata and MW. Archiacana de Koninck and 
M. Larcomi M°Coy, by the disparity in width of the parts of the whorls above and below the band, and the 
disparity in number of the keels or spiral strize which ornament those parts. 

Position and Locality—Not very uncommon in the impure carboniferous limestone of Lowick, Northum- 
berland. 


Explanation of Figures—PI. 3. I. fig. 37, natural size ; 37a, portion of do. magnified. 


MURCHISONIA QUADRICARINATA (JZ°Coy). 
Ref —M°Coy, Synop. Carb. Foss. Irel. t. 5. f. 9. 


Desc —Very elongate, conic; apical angle 22°; spire composed of eight or nine very gradually increasing 
whorls, separated by very deep sutures, each very tumid and strongly angulated by a thick sinal keel a little 
below the middle; above the principal keel are two considerably smaller ones, the upper forming the tumid 


532 BRITISH PALASOZOIC FOSSILS. [GastERopopa,. 


edge of the suture, and beneath it one or two smaller ones, increasing to four or five on base of body-whorl, 
which is very convex but not umbilicated. Length six lines, proportional width #, height of body-whorl +, 
height of penultimate whorl =. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


MurcuHISONIA SULCATA (J°Coy). 
Ref—M°Coy, Syn. Carb. Foss. Irel. t. 5. f. 10. 


Desc.—Acutely conical; apical angle 62°; spire of five gradually increasing, very convex whorls, each 
angulated a little below the middle; base very convex; umbilicus very small; mouth rounded ; surface girt with 
thick, close, subequal, thread-like ridges, the two larger of which on the angulation include the band between 
them; ridges crossed by rather strong, oblique lines of growth, very obscurely retroflexed on the band, to form 
a small sinus; about three ridges on each whorl of the spire above the band (or five altogether), and about 
thirteen on the body-whorl. Length six lines, proportional width 7%, height of last whorl 4, height of 
penultimate whorl ;;. 

The band is scarcely to be distinguished in this species, which so strongly resembles the Permian 
Turbo helicinus, that it might almost be considered a variety of it, if found in the same rock. I have 
traced on internal casts, however, the retroflexion of the lines of growth in the carboniferous shell at the most 
prominent part of the whorls, and find the corresponding lines straight and oblique in the Permian one, thus 
separating them generically. The Turbo pigmeus of de Koninck also seems closely allied, but differs apparently 
by its fewer whorls, more depressed spire, globose form, and more numerous spiral ridges. 

Position and Locality—vV ery common in the black carboniferous shales of Craige, near Kilmarnock. 


MURCHISONIA VERNEUILANA (de Kon.) Var. Kendalensis (M°Coy). Pl. 3. H. figs. 11 and 12. 


Ref. and Syn. = MW. angulata V Arch. and de Vern. Geol. Trans. Vol. VI. t. 32. f. 6. (not of Phill.) 
= M. Vernewilana de Kon. Anim. Foss. Bel. t. 38. f. 5. 


Dese.—V ery acutely conic; apical angle about 35°; spire elongate, of twelve very gradually increasing 
whorls, each strongly angulated a little below the middle by a very prominent thick band, which is either flat 
and bounded by two very fine sulci, or hollowed in the middle, leaving two thick approximate keels ; the spaces 
aboye and below the keel on each whorl nearly flat ; the former slightly wider than the latter and slightly concave, 
the latter slightly convex; base of body-whoyl very convex, evenly rounded; umbilicus very small, rounded ; 
sutures deep, simple, upper edge often slightly tumid. Surface marked with coarse, irregular, imbricating strize, 
very slightly arched sigmoidally, extending obliquely backwards to the keel above, and forwards from it below ; 
arched backwards on the band; mouth small, slightly longer than wide, ovate, angulated in the middle of the 
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outer edge. Length about two inches, proportional width =, height of last whorl =, height of penultimate 
whorl {£, width of mouth +, width of umbilicus 5. 

This fine species differs from the JZ. Verneuilana, as figured by M. de Koninck, only in having the band 
almost invariably a thick, undivided, flattened keel, in haying the spire slightly longer and of more numerous 
whorls, and in haying a small umbilicus. As I have observed, however, the band replaced by two keels on some 
of the upper whorls of one or two specimens, I think it best to consider the English fossil as merely a variety 
of the continental one, giving the variety, however, a distinct name for the convenience of those who may 
think otherwise. The J/. angulata Phill. is distinguished by a strong keel on each whorl below the band, 
close to the suture, and distinctly isolated on the body-whorl. 

Position and Locality—Very abundant in the impure limestone of Kendal. 

Explanation of Figures—P|. 3. H. fig. 11, natural size, back view of elongate variety; fig. 12, front 
view of, slightly shorter variety. 
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Genus. POLYTREMARIA (D’Orb.) 


Gen. Char.—Form and general characters as in Plewrotomaria proper, but the band constricted at short 
intervals, so as to form a row of approximate, oval foramina, as in Haliotis, the last ten or twelve of which 
commonly remain open. 


POLYTREMARIA CATENATA (de Kon. Sp.) 


Ref. and Syn. =Pleurotomaria catenata de Kon. Anim. Foss, Belg. t. 32. f. 1. = Polytremaria catenata 
(de Kon.) d@Orb. Prodrome, p. 122. 

Desc.—Spire conical; apical angle about 80°; of about six whorls, each strongly angulated a little 
above the middle; the part above the angle slightly concave, sloped, or nearly horizontal; the part below 
the keel flattened and nearly vertical; base rounded; umbilicus very small; mouth rotundato-quadrate ; 
surface strongly marked with coarse, unequal, spiral, thread-like strize, about three or four above the keel, and 
four or five below it on the penultimate whorl, about the same size, and covering the base of the body-whorl, 
crossed by fine strize of growth, oblique above the band, nearly vertical below it ; band thick, the transversely 
oval apertures numbering about sixteen in each turn. Length about eight lines, proportional width {;, height 
of last whorl #5, height of penultimate whorl ;;. A specimen five lines long has the proportional width >. 

M. de Koninck’s figure is rather broader at the base, has the band lower, and the yolutions more rounded 
and less angulate than in our examples, or in his description. The proportional width seems to increase 
with age. 

Position and Locality.—Rare in the impure lower limestone of Lowick, Northumberland. 


Genus. PLATYSCHISMA (d7°Coy) 1844. 
Ref.—Synopsis Carb. Foss. Irel. 
Etym.—Maris, wide; and cx}, a slit. 

Gen. Char.—Obtusely conical, ventricose ; spire short, obtuse, of few whorls; aperture very oblique, large, 
lunate, deeply indented by the preceding whorl, rounded anteally, narrow retrally ; with a very wide, shallow sinus 
in the middle of the outer lip, not forming a defined band, and sometimes obsolete; no trace of inner lip; pillar 
thin, a little reflected ; surface smooth, or only marked by the retrally waved lines of growth ; umbilicus small, 
rounded, open. 

This group of shells is very distinct from Plewrotomaria (with which they have been classed by most 
writers) in several important characters, of which the want of a definite mesial band is the most striking; they 
are also recognized by their obtuse form, smooth surface, without keels of any kind, the great width, obliquity, 
and shallowness of the sinus, as indicated by the lines of growth, which are sometimes even nearly straight, 
and the comparative thinness of their shell. They resemble the recent Janthinw strongly in general shape 
and striation, but differ from them in the thickness of the shell, in having the mouth rounded anteally 
instead of being angulated, and not haying the pillar lengthened as in that genus. From S#raparollus 
(with which many of them are grouped by d’Orbigny, &c.) they differ by their fewer whorls, greater obliquity of 
outer lip, and total absence of inner lip. They seem most allied to Sigaretus, and might probably with 
advantage be placed in the same family, instead of near Sfomatia in the present one. The species appear con- 
fined to the carboniferous limestone. 


PLATYSCHISMA GLABRATA (Phill. Sp.) 
Ref. and Syn. = Pleurotomaria glabrata Phill. Geol. York. t. 15. f. 28. 


Dese.—Discoid, or obtusely lenticular, much depressed ; profile of spire convex from the depression of the 
apex; tangents to the middle of the outline on each side give the apical angle of 130°, which from the depres- 
sion of the apex would be much larger in young specimens; spire very obtuse, of six gradually increasing, 
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slightly convex whorls ; body-whorl very obtusely rounded at the periphery ; base moderately convex; mouth 
very oblique, considerably wider than high ; umbilicus small, rounded ; sutures slightly imbricated, inconspicuous, 
forming a fine impressed line, deepest towards the apex ; surface very smooth. Diameter of large specimen two 
inches, proportional height ;4, height of last whorl ;{;, from suture of last, to suture of penultimate whorl 4, 
width of mouth “, width of umbilicus =. 

It is almost impossible to detect the lines of growth of this species, the surface is so very smooth; 
they are, however, very oblique, and with a very faint backward wave at the periphery. M. de Koninck con- 
siders this species a mere variety of P. helicoides, but of the many specimens of both species which I haye 
examined none seem to be intermediate in apical angle. 

Position and Locality —Common in the lower carboniferous limestone of Kendal, Westmoreland. Several 
very small specimens (from one to four lines in diameter), apparently the young of this species, from the lower 
limestone of Lowick, Northumberland. 


PLATYSCHISMA HELICOIDES (Sow. Sp.) 
Ref. and Syn. = Ampullaria (and Globulus) helicoides Sow. Min. Con, t. 522. f. 2 (left-hand figure). 


Desc.—Globose, profile of spire slightly convex ; tangents to the penultimate whorl giving an apical angle 
varying from 87° to 105°, very rarely the former, most usually 100°, the obtusely depressed apex not reaching to 
this angle; spire of six gently convex whorls; sutures very delicately marked simple lines ; surface extremely 
smooth, polished; periphery very obtusely rounded; base very tumid, rounded; umbilicus small, rounded ; 
mouth slightly longer than wide. Width of average specimen one inch two lines, proportional height “, 
height of last whorl 4, from last to penultimate suture %, width of umbilicus about 2%. 

From the extremely glabrous surface it is almost impossible to detect the lines of growth ; the edge of the lip 
seems, however, to have been gently sigmoid and oblique. Our specimens do not shew the spiral striation said 
to mark the edge of the umbilicus, probably from the absence of the outer shell on that part. 

Position and Locality.—Common in the impure lower carboniferous limestone of Lowick ; not uncommon, 
of small size, in the carboniferous shale of Craige, near Kilmarnock. 


PLATYSCHISMA JAMESI (M/*Coy). 
Ref.—M°Coy, Syn. Carb. Foss. Irel. t. 5. f. 20 (strize and tumidity of suture slightly too strong). 


Desc.—Conical, very depressed when young, becoming more elevated and acute with age, the tip of the 
spire always remaining obtuse ; apical angle 140° at three lines in diameter, 100° at five lines in diameter, and 
95° at the adult diameter of eight lines; spire of six flat, imbricating, gradually increasing whorls, the edges of 
the sutures slightly thickened, and the lower part of each whorl slightly rounded obtusely into the sutural line ; 
base flattened, sloping gradually to the small, rounded umbilicus ; periphery obtusely rounded. Surface with very 
fine, oblique, obtuse, unequal, inconspicuous lines of growth, having a slightly sigmoidal flexure, indicating 
a convexity in the outer lip at the upper or posterior end, and a shallow backward wave at the circumference of 
the body-whorl seen just above the sutures of the spire. Diameter of adult specimen eight lines, proportional 
height of the same ¥, height of mouth #4, distance between last and penultimate sutures =, width of mouth 
iw» Width of umbilicus =; ordinary sized young specimens five lines in diameter have a proportional height of 
only wh: 

This species is remarkable for the great and regularly progressive difference of the apical angle with the 
age or size of the individual. 


Position and Locality—Common in the lower carboniferous limestone of Kendal; in the carboniferous 
limestone of Malham Moor. 
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PLATYSCHISMA OVOIDEA (Phill. Sp.) 


Ref. and Syn. = Pleurotomaria ovoidea Phill. Geol. York. Vol. II. t. 15.f. 27. 

Dese.—Obliquely suboyate ; base subtruncate, convex, very obtusely rounded into the small umbilicus ; 
spire of about five very rapidly enlarging, imbricating, only slightly convex whorls; the sutures very slightly 
indented ; apical angle 100°; surface very smooth; mouth elongate ovate. Width of small specimen eleven 
lines, proportional height ;;, height of mouth and last whorl 7, between last and penultimate sutures 4, 
width of mouth #4, width of umbilicus =. 

Like most of the other species of Platyschisma the surface is so extremely smooth that it is almost 
impossible to detect the lines of growth ; when seen, however, they are in accordance with the very oblique edge 
of the mouth, much inclined obliquely, and with a slight shallow sinus, corresponding with the most prominent 
part of the surface near the base. This is considered a variety of the P. helicoides by M. de Koninck, but, 
as far asI have seen, I agree with Prof. Phillips in thinking them distinct ; that species being globose, the middle 
of the body-whorl being the most convex portion, the whorls of the spire are convex in the middle, and conse- 
quently the sutures form distinct re-entering angles, much indenting the profile. In the present species, on the 
contrary, the general form is more conoidal ; the whorls flattened, or only slightly convex, the sutures imbricating, 
and the most prominent part of the body-whorl close to the base. 

Position and Locality—Rare in the lower carboniferous limestone of Poolwash, Isle of Man. 


PLATYSCHISMA TIARA (Sow. Sp.) 
Ref. and Syn. = Turbo tiara Sow. Min. Con. t. 551. f. 1.; Phill, Geol. York. t. 13. f. 9. 


Dese.—Globose, conoidal, apical angle about 95° (but cannot be given with certainty); turreted spire of about 
six or seven gradually-increasing whorls ; whorls very tumid towards the sutures, which are thus rendered broadly 
canaliculate, the most tumid sutural portion of the whorls being crowned by a row of large, obtuse, obliquely- 
elongate nodules, extending with a slight forward direction rather more than half-way across the whorls of the 
spire, and a proportional distance on those of the body-whorl (about fourteen nodules on half a whorl at two inches 
and a half in diameter; about eleven in the same space at one inch and a-half in diameter) ; base of body-whorl 
flattened, moderately convex; umbilicus deep, rounded ; space between the coronated sutural edge and the peri- 
phery and the corresponding part of the spiral whorls moderately convex and sloping outwards. Surface smooth 


and even below the nodules. Diameter two and a half inches, proportional height %, height of mouth %, 


width of mouth about the same, diameter of umbilicus ;%, height of penultimate whorl *. 

From the structure of the mouth, the outer lip, umbilicus, and smooth shell, I incline to place this species 
in the genus Platyschisma, to which it is certainly more allied than to Turbo. The large nodules are not 
solid as in Zwrbo, but are merely modelled by an inflexion of the shell. 


Position and Locality——Rare in the lower carboniferous limestone of Kendal, Westmoreland. 


Genus. TURBO. See page 295. 


TurBO? BISERIALIS (Phill. Sp.) 


Ref. and Syn. = Turbo biserialis Phill. + T. semisulcatus Phill. Geol. York. Vol. II. t. 13. f. 10, 11. 
= Litorina biserialis de Kon. Anim. Foss. Bel. t. 40. f. 6. 


Desc.—Ovato-conic ; apical angle about 70°; spire of four gradually increasing, moderately convex whorls, 
slightly flattened in the middle ; sloping rather rapidly to the sutures, which are sharply marked ; base of body- 
whorl abruptly rounded ; a row of strong, subequal, compressed, obliquely elongate tubercles (about fourteen to 
each whorl) on the upper or sutural edge of the whorls, those of the spire extending rather more than half way 
across the space between the sutures; faint extensions from those of the body-whorl rise abruptly on the most 
convex part of the base into a second row of tubercles, similar to those near the sutures; surface with incon- 


[Fase. 111.] 3Z 
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spicuous oblique lines of growth; mouth longitudinally ovate; columella thickened, flattened; no umbilicus. 
Length of small specimens four and a half lines, proportional width =, length of last whorl, or mouth, {2 space 
between the last and penultimate sutures =, width of mouth *3. 

Occasionally, as M. de Koninck remarks, the two rows of tubercles on the body-whorl are connected by 
tolerably distinct ribs, and sometimes the anterior row of tubercles disappears, leaving only the row round 
the sutures, forming the variety called Turbo semisulcatus by Phillips. I have not yet clearly'seen the 
columella, 

Position and Locality —V ery rare in the lower carbonifetous limestone of Derbyshire. 


Turso? HELICINUS (Schlot. Sp.) 


Ref. and Syn. = Trochilites helicinus Schlot. Petrefactenk. p. 161. = 7. minutus Brown, Manch. Geol. Trans. 
Vol. I. t. 6. f. 4, 5. = 7. Meyeri Miinst. Goldf. Pet. t. 192. f. 14. (an elongate variety has the MS. name 
T. bistriata Miinster, in his collection) = 7. Mancuniensis Brown, Manch. Geol. Trans. Vol. I. t. 6. f. 1, 2,3. 
King, Perm, Foss. t. 16. f. 19, 20. + (7. Thompsonianus King, Perm. Foss. t. 16. f. 23, 24. = 7. Tunstal- 
lensis Howse, Trans. Tyn. Nat. F. Club, Vol. I. p. 240) + 7. Taylorianus King, Perm. Foss. t. 16. 
f. 25, 26; 7. Helicinus (Schlot.) King, Perm. Foss. t. 16. f. 21, 22. 


Desc.—Ovate ; spire short, conic, varying in acuteness ; apical angle varying from 60° to 86° (most usually 
the latter) ; whorls, about five, tumid, rounded, rapidly enlarging ; body-whorl tumid, and rounded below into a 
very small, elongate narrow umbilicus, immediately behind the pillar-lip, which is thickened and slightly flattened 
in the anterior half, thinner or obsolete behind; mouth very broad, ovate; sutures deeply channelled. Surface 
with strong spiral ridges, three on each of the spiral whorls, separated by broad, subequal, flattened or concave 
spaces; the upper ridge much smaller than the other two; body-whorl with eight or nine strong spiral ridges, 
the two or three on the most prominent part of the whorl largest, gradually diminishing on the base ; the spaces 
between the ridges marked with obliquely longitudinal fine plicee of growth. Length and width of average 


33 


specimen three and a half lines, height of mouth &, height of penultimate whorl =, width of mouth =. 

In this species the spiral whorls often seem to have only two keels, from the small upper keel becoming 
obscure ; in partially decomposed specimens, such as that figured by Goldfuss, the spiral ridges on the base become 
obscure. I have seen in some specimens traces of a small spiral ridge between each of the larger pairs. 
Specimens named Turbo Mancuniensis by Prof. King, and sent to the Cambridge Collection, agree exactly with 
the original description, but differ in no respect from the 7’. helicina. 


Position and Locality —Common in the Permian magnesian limestone of Humbleton. 


Genus. STRAPAROLLUS (MontfZ:) 1810. 
Syn. < Euomphalus Sow. 1814 < Cirrus Sow. 


Gen. Char.—Discoid, depresso-conic, generally smooth or transversely striated ; umbilicus very wide, ex- 
posing the whorls, which are either rounded or angulated; mouth indented by the penultimate whorl ; peri- 
treme simple, thin, most so on the left side. 

M. de Koninck and M. d’Orbigny have drawn attention to de Montfort’s name Straparollus, having the 
priority over Sowerby’s Huomphalus; and from his description and figure there can be no doubt of his genus 
embracing some of Sowerby’s types of Huomphalus and Cirrus; I have retained the name Huomphalus for 
certain Delphinula-like species, with thick, circular, entire peritremes, and confined Straparollus to those with 
the thin peritreme and indented mouth, &c., as in de Montfort’s original type the S. Dionysit. They most nearly 
resemble Sol/ariwm, but have neither the strongly crenulated edge to the umbilicus, nor the notch in the anterior 
edge of the lip which produces it. 
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STRAPAROLLUS ACUTUS (Sow. Sp.) 


Ref. and Syn. = Cirrus acutus Sow Min. Con. t. 141. f.1; Phill. Geol. York. Vol. II. t. 13. f. 12; 
2 Cirrus tabulatus (Phill.) Sow. Min. Con. t. 638. f. 2. 


Desc.—Conical, spire of seven to eight whorls; apex obtuse; apical angle = to <3; whorls of the spire 
divided nearly in the middle by an angulation or keel, which is rectangular, the portion of shell above it 
flat or concave on the body-whorl, but becoming obtuse on the penultimate, the surface below it convex, 
the angulation gradually disappearing on the whorls near the apex, which are simply rounded ; surface below 
the keel nearly flat, except on the periphery of the body-whorl, which with the under side is very convex, and 
without angulation; umbilicus deep, conical, with a rounded margin. Surface marked with direct, slightly 


irregular lines of growth. Diameter one inch seven lines, proportional width of last whorl ;;;, width of penulti- 


mate whorl +4, total height * to =, height of last whorl * to 3, diameter of umbilicus = to =. 

This species seems closely allied to the S. tabulatus, almost the only difference being the rather more 
numerous whorls, smaller size, and above all the much higher spire, owing to the comparatively small apical 
angle. The above quoted figure of S. tabulatus, from the Mineral Conchology, seems undoubtedly to belong to 
the present species, the two lower fragments on the same plate belonging to my S. crotalostomus. Some 
specimens shew a few obscure, spiral, obtuse strize on the periphery. The depressed specimens in which the 
angulation even of the body-whorl is sometimes obscure, seem to merge imperceptibly into the approximate 
varieties of the S. Dionysii, and from the great width of the umbilicus apparently include my Huomphalus 
anguis (Synop. Carb. Foss. t. 3. f. 11), which merges imperceptibly into such wide varieties of S. Dionysit as 
de Koninck figures (Anim, Foss. Bel. t. 24, f. 1 and 2); all these variations are exhibited by the specimens in 
the Cambridge collection. 

Position and Locality—Not uncommon in the carboniferous limestone of Derbyshire ; in the black lower 
carboniferous limestone of Isle of Man; in lower carboniferous limestone of Kendal, Westmoreland. 


STRAPAROLLUS? CALYX (Phill. Sp.) 
Ref. and Syn. = Euomphalus calyx Phill. Geol. York. Vol. IL. t. 13. f. 3; Min. Con. t. 633. f. 8, 9, 10. 


Desc.—Discoid, semiconical, depressed, of five or six gradually increasing whorls, those of the spire sunk 
rather below the level of the outer whorl; periphery very broad, sloping outwards and forwards with slight con- 
vexity, bounded by nearly equal, narrow, obtuse, prominent keels, that of the under side bounding the umbilicus, 
and marking the greatest diameter of the shell; on the upper side the shell slopes at about 80°, with slight con- 
cavity from the keel to the simple sutures, the keel being a little outside the middle on the turns of the spire ; 
umbilicus very wide, steep, conical, sloping with little convexity from the keel to the centre, the sutures coin- 
ciding with the keel on the spiral turns. Surface crossed by nearly direct, irregular, obscure lines of growth ; 
mouth subtriangular, the lower side longer than the upper. Greatest diameter and width of umbilicus one inch 
six lines, proportional diameter across the upper keels , proportional width of last whorl ==, width of penulti- 
mate whorl +4, depth of last whorl =; . 

The great width of the steep conoidal umbilicus, and its bounding keel forming the greatest diameter of 
the shell, and the consequent regular outward slope of the periphery, and greater proportional depth of the last 
whorl, separate this species easily from the 8. catillus. I haye never clearly seen the inner lip of this species, 
but it is figured by Sowerby as continuous. 

Position and Locality—Rare in the carboniferous limestone of Derbyshire. 


STRAPAROLLUS CARBONARIUS (Sov. Sp.) 
Ref. and Syn. = Euomphalus carbonarius Sow. Min. Con. t. 633. f. 4 to 7.= Euomphalus quadratus M°Coy, 
Synop. Carb. Foss. Irel, t. 5. f. 22. 
Desc.—Discoid, depressed, of four or five rapidly enlarging whorls ; spire depressed below the level of the 


body-whorl ; whorls quadrate, flattened above and below; periphery bounded by two equally strong, prominent 
3 z 2 
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keels, the under or left one of greatest diameter, so that the periphery slopes slightly forwards and outwards, 
being very convex in the middle, becoming concave near the bounding keel on each side; umbilicus not bounded 
by the lower keel, but by the narrow, steep, inner edge of the flattened body-whorl, exposing all the turns of the 
spire; mouth subquadrate or trapezoidal from the slight convergence of the upper and lower edges, Surface 
crossed by rather strong, minute, transverse lines of growth. Average diameter five or six lines, proportional 
diameter of last whorl ;*), height of do. , width of umbilicus ;;. 

As this species grows large, for instance eight or nine lines in diameter, the whorls become more nearly 
trigonal in section, from the under side sloping rather more to the umbilicus than in the more ordinary speci- 
mens, making some approach to Straparollus catillus, in appearance, or to S. calyx, on a very small scale ; but it 
is distinguished from the young of the former by the greatest width being across the edges of the lower keel, and 
from the latter it differs in its greater depression or less height of the body-whorl. 

Position and Locality—Rare in the black carboniferous limestone of Derbyshire. 


STRAPAROLLUS? CATILLUS (Mart. Sp.) 


Ref. and Syn. = Helicites catillus Martin, Pet. Derb. t. 7. f. 1 and 2.= Huomphalus id. Sow. Min. Con. 
t. 45. f. 3 and 4, 


Dese.—Discoid, depressed, of five to six whorls, spire sunk considerably below the level of last roe 
periphery very convex a little below the middle, becoming slightly concave near the two strong, nearly equal, 
narrow, prominent, bounding ridges; umbilicus very wide, the sutures nearly coinciding with the bounding keel 
of the spiral turns; surface within the keel very slightly convex; surface from the upper keel sloping rapidly 
with slight concavity to the simple sutures; keel rather outside the middle on the spiral whorls; mouth sub- 
trigonal, upper and lower edges nearly equal. Diameter about one inch six lines, proportional width of 


80 


umbilicus from bounding ridge ;, diameter across upper ridge ,;, width of last whorl 33, of penultimate 
whorl ;;;, depth of mouth ;. Surface crossed by slightly sigmoidal, slightly oblique, lines of growth, obscurely 
decussated on the periphery, and within the edge of the umbilicus by obsolete spiral strize. 

This species is intermediate between S. calyx and NS. pentangulatus ; it differs from S. calyx in the less 
height of the body-whorl, and in the greater convexity of the periphery, and the keel forming the edge of the 
umbilicus being considerably less than the greatest diameter of the shell, while from the S. pentangulatus it 
differs in the sharp angular ridge bounding the umbilicus, being at least as marked as that on the upper side. 

Position and Locality.—Rare in the lower carboniferous limestone of Kendal, Westmoreland, and Lowick, 
Northumberland. 


STRAPAROLLUS COSTELLATUS (M/'Coy). Pl. 3. H. fig. 3. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Desc.—Discoidal, depressed, very obtusely conic ; spire of rather more than six very gradually increasing 
whorls, each slightly convex above, strongly indenting the suture, which is an impressed sharp line ; apical 
angle 110° (from the obtuseness of the apex its angle would be larger in very young specimens) ; umbilicus 
very wide, rounded, half exposing all the whorls; base of body-whorl very convex, rounded, with a very obscure 
angulation at the edge of the umbilicus; periphery narrowed, obtusely rounded; upper surface of the whorls 
marked with sharp, slightly sigmoid, rather unequal ridges, arched obliquely backwards, becoming abruptly very 
much finer and more numerous on passing the circumference to the base (ten of the upper ridges in two lines 
on the body-whorl), each separated, by a sulcus, about its own diameter from the next. Diameter ten lines, 
proportional height of spire =, height of last whorl 4, distance between last and penultimate suture /°, width of 


60 


umbilicus ©, width of mouth “ 


This species is distinguished from its congeners by the beautifully sharp costellation, or transverse sculp- 
turing of the whorls of the spire, which abruptly ceases on the base of the body-whorl, or becomes there con- 


founded with the lines of growth. The inner lip is complete, but thin, as in other species of Straparollus, 
distinguishing them from Platyschisma. 
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Position and Locality.—Rare in the lower carboniferous limestone of Lowick, Northumberland. 
Explanation of Figures.—Pl. 3. H. fig. 3, natural size, seen from above; fig. 3a, profile; fig. 3 4, 
portion of surface magnified two diameters ; fig. 3c, viewed from below. 


STRAPAROLLUS? CROTALOSTOMUS (J/°Coy). 
Ref. and Syn. = Euomphalus id. M°Coy, Synop. Carb. Foss. Irel. t. 7. f. 4. (very small specimen). 


Desc.—Discoid, very much depressed; spire originally of about six whorls (rarely more than one and half 
preserved) ; spire varying from the very slight elevation of 190° to depressed below the level of the body-whorl ; 
upper portion of each turn obscurely flattened, the flattened or slightly convex portion bounded by a very obtuse, 
obscure angulation, placed at the outer third of the upper aspect of the whorls; periphery very convex in the 
middle, under side broadly convex; umbilicus completely exposing all the turns, its margin convex, undefined : 
mouth transversely oval, scarcely, if at all, indented by the preceding whorls; edge dilated, trumpet-shaped, with 
a shallow sinus, coinciding with the obscure angulation bounding the flattened upper part of the whorls. Surface 
at all ages crossed by exceedingly coarse, rugged, irregular imbrications of growth (remains of the dilated lip). 


33 0 


Average diameter eight inches, proportional diameter of last whorl %, diameter of penultimate whorl “,, diameter 
of umbilicus =, height of last whorl =. 

This species is distinguished from the S. tabulatus, to which it is most allied, by its great size, the depres- 
sion of its spire, the very obscure keel, and its being placed so much nearer the outer margin of the whorls, the 
greater depression of the whorls, and consequently wider transyersely oval mouth, and above all, by the extreme 
rugosity of its surface, (which in specimens of even three or four inches in diameter almost equals that of the 
Silurian Hwomphalus discors,) which is produced by the edges of the peculiarly dilated margin of the mouth : this 
character is represented in the ower figure of t. 638 of the Mineral Conchology under the name Cirrus tabulatus, 
being confounded with the upper figure representing a large example of that comparatively smooth, high-spired, 
and strongly-angulated species. As from the transverse septation common in the terminal whorls of this genus 
so large a species as this would rarely have one, or one and half turns perfect, the dealers frequently adapt the 
spires of three or four different specimens of various ages, to render the shell apparently complete, often termi- 
nating the centre of the spire with a specimen of S. tabulatus, which may have deceived Mr Sowerby, and which 
would have deceived me had I not known the species before. 

Position and Locality—Not uncommon in the lower carboniferous limestone of Kendal, Westmoreland. 


STRAPAROLLUS DIoNysII (de Montf.) 


Ref. and Syn.—De Montf. Conch. Syst. Volk. II. p. 174 = Cirrus rotundatus Sow. Min. Con. t. 429. f. 1 and 2; 
Phill. Geol. York. Vol. IT. t. 13. f.15. 


Dese.—Conical, spire of six or seven gradually increasing whorls, varying greatly in height; apical angle 
varying from 75° to 120°; usually simply rounded below, and gently convex above and on the turns of the spire, 
with the sutures sharply impressed; sometimes a very slight flattening observed on the sutural third of the body- 
whorl, and occasionally the sutures slightly adpressed; mouth obliquely oval, nearly circular; umbilicus very 
large with a rounded margin, exposing all the whorls. Surface marked with slightly irregular, slightly oblique, 
obsolete lines of growth. Average diameter one inch* three lines, proportional width of last whorl ;;, total 
height “, height of last whorl “4, width of umbilicus 4. Depressed variety averaging one inch six lines in 
diameter, proportional width of last whorl *,, total height =, height of last whorl 3, width of umbilicus ;j. 

Under the head of S. acutws I have made some observations on the gradual passage apparently indicated by 
many specimens between that species and the present, and also the approximation of both forms to that which 
I figured under the name Z. anguis. A variety with the base slightly flattened occurs in the Lowick lime- 
stone. All the varieties of form have occasional examples shewing a few obtuse obscure spiral lines. 

Position and Locality—Very common in the lower carboniferous limestone of Kendal, Westmoreland ; 
not uncommon in that of Derbyshire; rare in the dark lower limestone of Lowick, Northumberland ; in the red 
earboniferous limestone of Closeburn, Dumfriesshire ; in the red siliceous limestone of Breedon, Leicestershire. 
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STRAPAROLLUS Noposus (Sow. Sp.) 


Ref. and Syn. = Euomphalus nodosus Sow. Min. Con. t. 46. 


Dese.—Discoid, of five to six gradually increasing whorls, the spire slightly depressed below the body-whorl, 
upper surface with a strong prominent keel, which runs along nearly in the middle of the spiral whorls, and from 
which the surface slopes to the simple suture; periphery and under side of the whorls very convex, regularly 
rounded, without keel; a row of very large, obtuse, irregular tubercles or nodular swellings runs along a little 
within the middle of the under aspect of the body-whorl, nearly concealed by the suture on the whorls of the 
spire; these tubercles are irregularly unequal in size and shape, slightly lengthened either longitudinally or trans- 
versely, about twelve to each turn. Surface with moderately strong, slightly oblique transverse lines of growth, 
becoming coarser on the under side at the edge of the umbilicus. Diameter of very large specimen three inches 
eight lines, proportional width of last turn ;4, height of last turn ;%, diameter across the margin of the upper 
keel 5%, across the row of nodules on the under side %. 

From the great size, small number, and irregular nodular character of the tubercles on the under side, and 
want of connecting ridge between them, I think this species perfectly distinct from all the varieties of S. pugilis 
from which of course it obviously differs in the entire absence of tubercles on the upper side. 

Position and Locality——One very large imperfect specimen of this rare species is in the collection from 
the lower carboniferous limestone of Kendal. 


STRAPAROLLUS PENTANGULATUS (Sow. Sp.) 


Ref. and Syn. = Euomphalus pentangulatus Sow. Min. Con. t. 45. f. 1, 2. + Hwomphalus Bronni Portk. Geol. 
Rep. p. 417. 


Desc.—Discoid, depressed, of five or six gradually increasing whorls, those of the spire most usually sunk 
below the level of the body-whorl, but occasionally slightly raised above it; middle of the periphery very convex, 
from whence the surface slopes with little convexity to a prominent keel a little outside the middle of the upper 
surface on all the whorls, from whence the surface slopes with often a slight concavity (at an angle of about 110°) 
to the suture which is simple ; on the under side the surface slopes with slight convexity from the periphery to a 
very obtusely rounded keel nearly in the middle of the under side, from whence the surface extends into the um- 
bilicus, with considerable convexity ; umbilicus very wide, exposing the inner half of all the whorls ; mouth very 
_ slightly indented by the preceding whorl, giving an obscure pentangularity to the section ; inner lip very thin, or 

interrupted in the middle. Surface crossed with fine obtuse direct or slightly oblique lines of growth, sometimes 
decussated on the middle of the periphery by a few obtuse, obscure spiral strize. Diameter two inches, pro- 
portional width of last whorl ;;;, of penultimate whorl 7°, from suture to keel on upper surface of last whorl ;;, 
height of last whorl 4, width of umbilicus (measured from the inferior keel) =. 

The variety in which the spire is a little elevated above the body-whorl has received the name ZL. Bronni 
from Col. Portlock, but merges in the most imperceptible manner into the more ordinary variety in which the 
middle of the spire is depressed. In very young specimens the inner lip is continuous, although very much 
thinner than the other parts of the peritreme. There is no sinus in the lines of growth, although they are 
slightly thickened in passing over the upper keel. The transverse septa cutting off the old posterior whorls are 
very strongly marked in this species, leaving only one whorl and half to be tenanted by the animal. 

Position and Locality—Common in the lower carboniferous limestone of Derbyshire and Isle of Man; 
several internal casts probably of this species in the dark lower carboniferous limestone of Lowick, Northum- 


berland. 
STRAPAROLLUS PILEOPSIDEUS (Phill. Sp.) 
Ref. and Syn. = Euomphalus id. Phill. Geol. York. Vol. II. t. 13. f. 6. = . elausus Sow. Min. Con. t. 633. f.1. 


Desc.—Discoid, of about five gradually increasing, much embracing whorls ; spire truncated, all the whorls 
rising to the level of the sutural edge of the last one; suture canaliculate with a tumid margin, periphery very 
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convex, leaving a slight concavity between it and the tumid margin to the channelled sutures ; under side of body- 
whorl convex; umbilicus scarcely exposing the inner whorls, deep with rounded margin; mouth very deeply 
indented by the preceding whorl. Surface marked with fine, nearly direct, transverse irregular lines of growth. 
Diameter nine lines, proportional height of spire and last whorl ;;, width of mouth =, width of penultimate 


whorl 4, width of umbilicus =. 


I can see no trace of inner lip in the specimen before me of this very distinct species. 
Position and Locality.—Rare in the carboniferous limestone of Poolwash, Isle of Man. 


STRAPAROLLUS PUGILIS (Phill. Sp.) 


Ref. and Syn. = Euomphalus id. + E. bifrons Phill. Geol. York. Vol. II. t. 18. f. 4; Sow. Min. Con. t. 621. 
f. 2 to 4. and t. 633. f. 2. 


Dese.—Discoid, spire depressed below the level of the body-whorl, of about five gradually increasing whorls ; 
mouth vertically oval, middle of upper and under sides traversed by nearly equal obtuse keels, between which the 
periphery is very convex ; upper ridge set with subequal, slightly compressed, blunt tubercles, strongest on the 
body-whorl, becoming obsolete on the central ones ; about sixteen tubercles to each whorl; under keel bordering 
the umbilicus sometimes set with tubercles, resembling those of the upper side in size and number (var. pugilis); 
on other specimens the tubercles on the under keel are nearly or quite obsolete (var. bifrons) ; umbilicus very 
wide, exposing the keel on the inner whorl. Surface faintly crossed by minute direct lines of growth. Average 
diameter one inch six lines, proportional width of last whorl *,, depth of last whorl *4, diameter of umbilicus 53; , 
diameter across upper keel =. 

Mr Sowerby has clearly shewn that the two species, 2. bifrons and L. pugilis of Phillips, depending on 
whether the upper keel only, or the upper and under are tuberculated, are only varieties of one species. The 
Euomphalus tuberculatus of de Koninck differs in having the spire a little elevated, and rather smaller and more 
numerous tubercles (about twenty to each whorl), the under side like the present species being sometimes tuber- 
culated and sometimes plain. 

Position and Locality ——Not uncommon in the carboniferous limestone of Derbyshire. 


STRAPAROLLUS TABULATUS (Phill. Sp.) 


Ref. and Syn. = Cirrus tabulatus Phill. Geol. York. Vol. II. t. 13. f.7; Sow. Min, Con. t. 638. f. 1. (not the 
other figures.) 


Desc.—Depresso-conical ; apical angle about 130°; spire of about six whorls, rapidly enlarging so that 
a line from the apex to the edge of the body-whorl will not touch the other whorls of the spire; upper portion of 
each whorl flat, nearly horizontal, (slightly inclined inwards and downwards on the body-whorl, and slightly out- 
wards and downwards on the whorls of the spire, bounded by an obtuse, strongly-marked keel, very slightly 
outside the middle of the spiral whorls ; outside of which the whorls are flattened, and sloping downwards and 
outwards on the spire, and on the body-whorl till near the base, where they are abruptly rounded into the umbili- 
cus, making the periphery and under side very convex; mouth oval, obliquely transverse. Surface crossed by 
moderately strong, slightly sigmoid lines of growth; substance of the shell very thick. Diameter of small spe- 
cimen two inches eight lines, proportional diameter across the keel =, width of last whorl #3, depth of ditto ;;,, 
width of penultimate whorl 74, height of spire <4, diameter of umbilicus about ;;. 

Prof. Phillips’s figure has an unfortunate sharpness in the lower line, which gives the base the appearance 
of being carinated, and is probably the reason why Prof. de Koninck has figured apparently the S. calya as this 
species, although in his specimen the spire was sunk below the level of the body-whorl. Mr Sowerby on the 
plate above cited has united to this species my 8. crotalostomus, which however is a very distinct, extremely large 
rugged species, with depressed spire; a mistake which may have been produced (as he mentions Kendal) by some 
specimens I have seen made for sale by the dealers there, where the last whorls of S. crotalostomus have specimens 


542 BRITISH PALAZOZOIC FOSSILS. [GasTERoPopDA. 


of S. tabulatus cut and neatly cemented to their centres to form a spire. Small specimens are very analogous to 
some of the varieties of S. pentangulatus with elevated spire, but seem distinct by the outward sloping of the 
upper tabulated portion of the whorls at that age. 

Position and Locality.—Common in the dark lower carboniferous limestone of Kendal, Westmoreland ; not 
uncommon in that of Lowick, Northumberland. 


Genus. ENCYLIOMPHALUS. See page 301. 
ENCYLIOMPHALUS AQUALIS (Sow. Sp.) 


Ref, and Syn. = Planorbis id. Sow. Min. Con. t. 140. f. 1; ? = Porcellia levigata YEveill. Mém. de la Soe. Géol. 
de France, Vol. II. t. 2. f.12 and 18 ; ! = Bellerophon levigatus d’Orb. Monog. Bell. t. 6. f. 24 and 25. 


Dese.—Discoid, of five or six slightly disconnected whorls; spire sunk below the level of the last turn ; 
mouth circular, entire ; whorls almost perfectly cylindrical, an almost imperceptible flattening on the upper third 
of the body-whorl; surface crossed by direct, minute strize of growth. Diameter one inch three lines, propor- 
tional width of last whorl 5, space between last and penultimate whorl ;%, depth of last whorl 3%. 

The distance separating the whorls of this species is so small that it seems to have been overlooked by the 
various authors alluding to it. 

Position and Locality —Rare in the carboniferous limestone of Isle of Man; in the carboniferous limestone 


of Kendal, Westmoreland. 


ENCYLIOMPHALUS CRISTATUS (Phill. Sp.) 


Ref. and Syn. = Euomphalus id, Phill. Geol. York. Vol. IJ. t. 18. f. 5, = Phanerotinus id. Sow. Min. Con. 
t. 624. f. 1. 


Desc.—Spire of about three very widely disjoined whorls, not raised as high as the edge of the basal whorl 
(rarely more than one and half turns preserved); under side of the volutions moderately and evenly convex ; 
upper and outer aspects much more gibbous than the under, from an obtuse ridge between them; the outer aspect 
moderately inclined and smaller than the upper; the periphery obtusely angulated considerably below the middle, 
and giving off there in all the whorls a strong, obscurely double, largely-dentated crest, flattened in the plane of 
the volutions, the denticles seeming subalternate, triangular, about twice as long as the width of their base, the 
length nearly twice the diameter of the whorl from which they originate ; section of each whorl slightly oblique, 
ovate (with the exception of the obscure angulation between the upper and outer aspects), the pointed portion 
corresponding with the crest at the periphery; shell thick, marked with strong imbrications of growth, arching 
forwards towards the crest on the under side, and backwards towards the obtuse keel, and then forwards to the 
crest on the upper side. Diameter of large specimen, excluding the crest, eight inches six lines, proportional 


width of last whorl ;%, distance between last and penultimate whorl *, diameter of penultimate whorl ;4, 


depth of last whorl about °. 

The spire of this species scarcely ever rises to the level of the obtuse keel near the middle of the upper 
aspect, from which the outer and upper aspects slope with moderate convexity. Very rarely more than one 
whorl is preserved in most specimens, from the tube after that length being divided by strong, transverse, 
imperforate septa, as in many other slender Gasteropods. The great size and the large double strong shelly 
keel of flat triangular denticles easily distinguish this species from all others. Mr Sowerby, in proposing the 
genus Phanerotinus for this shell, supposes Lncyliomphalus to be less curved, and to differ besides in having 
a thinner shell; but the Hncyliomphalus Scoticus (M°Coy) has as thick a shell in proportion to its size, and 
there is no tangible generic difference in the amount of curvature. 

Position and Locality—Not very uncommon in the dark lower limestone of Kendal, Westmoreland. 
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Genus. NATICOPSIS (A/°Coy) 1844. See page 301. 
Syn. = Naticodon de Ryckholt (1852). 


The operculum (which I have seen several times) differs entirely from that of any of the family Naticida, 
and agrees with Ampullaria in being concentric, and not spiral. A specimen of V. Phillipsi (M‘Coy) is in the 
_ British Museum, shewing the operculum with the laminze more distinct than in my old figure. Very recently 

(Mén. Acad. Roy. Bruxelles, 1852) M. de Ryckholt forms of these shells a genus which he names Naticodon, 
from the existence of a tooth on the internal face of the pillar-lip, which I have not as yet seen. 


NATICOPSIS AMPLIATA (Phill. Sp.) 


Ref. and Syn. = Natica ampliata Phill. Geol. York. Vol. II. t. 14. f. 21 and 24; de Kon. Anim. Foss. 
Bel. t. 42. f. 2. 


Dese —Obliquely trigono-ovate, wider than long; spire and upper third of body-whorl flattened together, 
of two yolutions, not strongly defined, very rapidly enlarging towards the mouth; base (or front) convex, nar- 
rowed conoidally ; mouth very large, rotundato-trigonal ; pillar-lip broad, callous, flat. Surface crossed by close, 
regular, equal, thread-like, obtuse strice (fifteen in two lines), crossed under the lens by microscopic spiral striz ; 


substance of the shell thick. Width of small specimen ten lines, proportional length 4, length of mouth or 


last whorl %, width of mouth 4, space between last and penultimate suture 4. 

The flattened spire, extremely wide mouth, and regular filiform striation, distinguish this species very readily 
from the others of the genus. The strize deserve the name of minute ribs from their regularity and distinctness 
even to the naked eye. 

Position and Locality—Not very uncommon in the carboniferous limestone of Kendal; rare in the carboni- 


ferous sandstone with Lepidodendra at Shap Toll-bar. 


NaTicopsis PLIctstRIA (Phill. Sp.) 


Ref. and Syn. = Natica plicistria Phill. Geol. York. Vol. II. t. 14. f. 25; Portk. Geol. Rep. t. 31. f. 6, 7. 
2+. elongata Phill. Geol. York. t. 14. f. 28. 


Desc,—Ovate, globose when young, obliquely elongate when old; apical angle about 105° to 115°, but 
cannot be taken well from the convexity of the outline; spire very short, obtuse, of two and a half gently convex 
whorls, rather abruptly rounded towards the upper sutures, which latter are sometimes strongly defined and 
nearly rectangular, sometimes strongly imbricating; body-whorl evenly convex in young specimens, but with age 
gradually acquiring a wide, shallow concavity nearly along the middle, above which the surface is obtusely 
convex to the imbricating (or occasionally sub-canaliculate) sutures, and below which it arches rapidly to the 
very convex base; pillar-lip thick, callous, flattened, and slightly concave in front, sharp-edged, arched 
gradually into the front margin; outer lip thin except at its posterior junction with the suture; substance of 
the shell extremely thick. Surface with fine irregular lines of growth, abruptly changing near the sutures into 
fine, sharp, equal, obliquely-arched, thread-like strize, separated by rather wider concave sulci, forming a 
plicistriate border about two lines wide on the body-whorl, and extending over rather more than half the space 
between the sutures on those of the spire (fourteen or fifteen in a space of two lines), Length of adult 


5 0 


specimen three inches, proportional width 4, length of mouth 4, space between last and penultimate sutures =. 


g 86 


Proportions of specimens one inch long, width =, length of mouth =, space between last and penultimate 
sutures =>. 

The colouring is often preserved in this species, and shews as two or more rows of large, oblong, brown 
and whitish blotches. From the great thickness of the shell the casts seem umbilicated, and have the whorls 
separated by deeply excavated sutures: the internal casts are often marked with more regular (though faint 
and obtuse) striz than the exterior. I agree with M. de Koninck in thinking the N. elongata may be referred 

[rasc. 111. ] 4A 
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to this species, as it lengthens much with age, but his figure and description do not seem to agree with it. Coll. 
Portlock’s figure 6 is a good representation of the middle age when the body-whorl is becoming concave ; 
his figure 7 is of a younger specimen. 


NATICOPSIS SPIRATA (Sow. Sp.) 
Ref. and Syn.= Nerita spirata Sow. Min. Con. t. 463. f.1, 2. 


Dese.—Semiglobose, of three very rapidly enlarging whorls; turns of the spire small, slender, rounded, 
prominent; apical angle about 130°; body-whorl very convex in the middle, flattened or widely concave on the 
upper or sutural quarter in old specimens ; mouth very large; columella much arched, narrow; lines of growth 
fine, irregular, imbricating, inconspicuous, not much stronger near the sutures than elsewhere. Length and 
width equal, of large specimen thirteen lines, proportional length of mouth or last whorl “, width of mouth &, 
space between last and penultimate sutures ;;;. 

The little, sharply-defined, prominent spire of tumid whorls, and the surface being nearly smooth from the 
inconspicuous strize of growth, as well as less expanded mouth, separate this species from 1. ampliata, to which 
it is most allied. The strize are not connected into sharp regular plicze near the suture, as in several species of 
the genus, and Sowerby’s words do not bear that interpretation, as subsequent writers seem to think: he says, 
‘the lines of growth are sometimes rather conspicuous on the flat part of the whorls, in other parts they are 
very slight;” which is a proper statement of the characters, as most usually the strie are quite evanescent on 
the sutural parts of the whorls. 

Position and Locality.—Rare in the lower carboniferous limestone of Derbyshire; not very uncommon in 
the lower carboniferous limestone of the Isle of Man. 


NATICOPSIS VARIATA (Phill. Sp.) 
Ref. and Syn. = Natica variata Phill. Geol. York. Vol. II. t. 14. f. 26, 27. 


Desc.—Obliquely oval, globose ; spire very small, slightly pointed, of two and a half gently convex whorls; 
sutures slightly concave and imbricating ; surface with extremely minute, (fifteen or sixteen in one line), slightly 
undulating, spiral striee, obscure on the spire; crossed by slightly larger, moderately oblique lines of growth, 
deepening near the sutures into sharp, regular, slightly coarser plicee; pillar-lip as in the generic character. 
Length and width of large specimen seven lines, proportional length of last whorl 4, space between last and 
penultimate suture =. 

This is a very rare species, much resembling the young of JV. plicistria, but with the plicistriation of the 
sutures finer, and easily distinguished from it and all other species by the close, minute, spiral lineation of the 
surface. This spiral striation is supposed by M. de Koninck to be a deceptive appearance due to a 
spathose condition of the shell; but I agree with Mr Phillips that it is a true sculpturing, and further, I suspect 
that the large shell figured and described under this name by M. de Koninck is some different species, both 
from its great size, more numerous whorls, and want of the characteristic lineation. 

Position and Locality—Two well-marked specimens from the dark carboniferous limestone of Lowick, 
Northumberland. 


Genus. LOXONEMA (Piill.) 


Gen. Char.—Shell narrow, very long, spire of very numerous convex whorls, apex simply pointed ; body- 
whorl small; aperture elongate, oblong, indented by the body-whorl, much longer than wide, prolonged in front 
into a rounded lobe; lips disunited behind; outer lip oblique, with a rounded backward sinus at the sutures, 
conyex in the middle; columella slightly thickened; no umbilicus; surface of whorls crossed by close, oblique, 
inversely sigmoid, thread-like ridges or lines of growth. 
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The anterior prolongation of the mouth, and deeply sinuate lip, as well as the apex being simply in the 
line of the other turns, distinguish this Palaeozoic genus from Ohemunitzia. It should be only considered, I think, 
as a subgenus of Macrochilus, as the thread-like strength of the strize and more elongate form are both so 
liable to variation that it is difficult to decide in which of the groups to place several species. 


LoOXONEMA FASCIATA (K7nqg). 
Ref. and Syn.—King, Perm. Foss. t. 16. f. 30; ?+ L. Geinitziana, id. ib. f. 31. 


Desc.—V ery elongate, conic, of ten very gradually increasing whorls, separated by deep simple sutures; 
each whorl strongly convex, most so a little below the middle; apical angle about 25°; surface smooth, or with 
very faint inversely sigmoidal lines of growth under the lens. Length of average specimen four lines, propor- 
tional width 2. ; 

The authentic specimen of this species (received from Prof. King), which I describe, agrees so much more 
precisely with his L. Geinitziana, that I cannot help thinking them the same. The present species receives 
its name from some coloured spiral and transverse bands which I have not seen. 


Position and Locality.—Not uncommon in the Permian limestone of Humbleton. 


LOXONEMA IMPENDENS (J/°Coy). 
Ref—M Coy, Synop. Carb. Foss. t. 3. f. 3. 


Desc.—Very elongate, conic, spire of numerous (about nine or ten) very gradually increasing whorls ; 
apical angle about 23°; surface quite smooth; whorls flat and sloping in the upper three-fourths, tumid, and 
abruptly rounded into the lower suture on the lower fourth ; base moderately convex. Length of last six whorls 
of large specimen (not in the collection) two inches one line, proportional width of body-whorl 4, diameter of 
penultimate-whorl =, space between last and penultimate sutures 34, length of mouth about 4. 

This species differs from LZ. constricta and Lefebvrei in the surface being perfectly smooth, the sutures 
bemg smooth and simple, and not at all constricted or imbricating, as well as the peculiar overhanging 
appearance which the whorls have from the flatness of their upper three-fourths, and the abruptly rounded 
projection of the narrow lower portion beyond the sutures. 


Position and Locality.—Rare in the carboniferous limestone of Derbyshire. 


LoxoNEMA RUGIFERA (Phill.) 


Ref. and Syn.= Melania rugifera Phill. Geol. York. Vol. II. t. 16. f. 26.= Loxonema rugifera 
Phill. Pal. Foss. f. 188. 


Desc.—V ery elongate, spire composed of about thirteen very gradually increasing whorls; apical angle 20°; 
sutures very strongly marked, imbricating, simple; each whorl flattened, and sloping from the upper and 
posterior suture to the lower third, where they are very prominent, and from whence they slope very abruptly 
inwards to the lower or anterior suture ; each whorl crossed by a row of very thick, slightly oblique, longitudinal 
ribs, gradually thickening from the upper suture towards the most prominent lower fourth of each whorl, where 
they abruptly terminate, leaving the narrow lower slope smooth in old specimens, but entirely crossing the 
whorls in young ones ; about fourteen ribs on each of the adult whorls, eleven or twelve on the younger ones, 
separated by slightly larger, deep, concave spaces; body-whorl very little larger than the preceding one, the 
base obscurely concave, produced and smooth; mouth rotundato-quadrate, little longer than wide. 

Length one inch ten lines, proportional width 4, length of mouth or body-whorl =, length of penultimate 
whorl =. 


Position and Locality—Rare in the black beds overlying the main carboniferous limestone of Derbyshire ; 
very rare in the carboniferous limestone of Lowick. 


4a2 
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LoxONEMA SCALAROIDEA (Phill. Sp.) 


Ref and Syn.= Melania scalaroidea Phill. Geol. York. Vol. II. t. 16. f. 3.= Chemnitzia scalaroidea 
de Kon. Anim. Foss. Bel. t. 41. f. 4. 


Desc.—Elongate, conic, of about eight gradually increasing whorls ; apical angle 27°; sutures deep, simple ; 
volutions moderately convex near the upper and lower sutures, rather flattened in the middle, crossed by 
numerous, regular, nearly equal, acute, slightly arched, thread-like, slightly oblique ridges, their own thickness 
apart, separated by deep concave sulci, about twenty ridges on each whorl at a diameter of one line (upwards of 
thirty at a diameter of two lines); base of last whorl smooth, moderately convex. Length of small specimen 
two and half lines, proportional width =. 

The ridges of this species extend right across the whorls, with a slight forward obliquity towards the lower 
sutures, simply arched (not sigmoid). The very small size of our specimen renders it impossible to give 
any further proportional measurements with accuracy. 

Position and Locality—Rare in the black beds overlying the main carboniferous limestone of Derbyshire. 


LoxONEMA TENUISTRIA (Phill. Sp.) 


Ref. and Syn. = Turitella? tenuistria Phill. Geol. York. Vol. II. t. 16. f. 4; ?= Ulima Phillipsiana de Kon. 
Anim. Foss. Bel. t. 41. f. 8. = Loxonema levigata de Kon. (Ap. Dumont.) 


Desc.—Shell very regular, smooth, even, acutely conic; apical angle 30°; spire composed of about ten 
(seven or eight usually preserved) gradually increasing whorls, flat or slightly prominent near the lower suture; 
sutures very fine, simple, linear; body-whorl obtusely-angulated at the circumference between the flattened 
upper portion and the convex base; mouth obliquely rounded, slightly longer than wide. Surface under a strong 
lens marked with very faint, slightly oblique lines of growth, very slightly inversely sigmoid towards the mouth, 
crossed by close, extremely minute, slightly flexuous, and slightly unequal spiral strie (twenty-five in a space 
of one line). Length of last seven whorls of rather small specimen eleven lines, proportional length of body- 
whorl “4, diameter of body-whorl 4, space between last and penultimate sutures 4, diameter of penultimate 
whorl *. 

In most specimens this species to the naked eye is so smooth that as it agrees in spiral angle, outline 
and proportions, with the U/ima Phillipsiana de Kon. (Loxonema laevigata of the same author formerly), I have 
little doubt that species should be referred, as a synonym, to the present one. Generally the whorls are flat and 
the surface remarkably even, owing to the sutures entirely concealing the angulation, which is visible on the 
base of the body-whorl, but sometimes the sutures are a little lower down, slightly exposing this angulation on 
some of the spiral turns, as in Mr Phillips’s figure ; the former condition rather agreeing with M. de Koninck’s 
figure. ‘The mouth and columella agree with those of ordinary species of Loxonema. 

Position and Locality—Common in the impure carboniferous limestone of Kendal. 


LoxoNEMA TuMmIDA (Phill.) 


Ref. and Syn.=Melania tumida Phill. Geol. York. Vol. Il. t. 16. f. 2.=ZLoxonema tumida Phill. 
Pal. Foss. f. 186. 


Dese—Acutely conic; apical angle 36°; spire of ten gradually increasing whorls, separated by deep, 
linear, simple sutures; whorls moderately convex, most so a little below the middle; base flattened, convex ; 
mouth nearly orbicular ; surface of the whorls crossed by strong, oblique, straight, or slightly arched, thread-like 
striee of growth, becoming irregularly stronger towards the mouth of old specimens. Length of rather small 
specimen nine lines, proportional width of body-whorl 4, 
space between last and penultimate sutures =. 

This species is easily distinguished by its deep, simple, non-imbricating sutures, short conical form, and 
numerous convex whorls, with their strong strize of growth, or minute costule. 

Position and Locality —Rare in the earboniferous limestone of Kendal, Westmoreland. 


80 


length of body-whorl or mouth =, width of mouth = 


100? 
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Genus. MACROCHILUS (Phiil.) 


Gen. Char.—Shell short, ovate, gibbous, spire rather acute, of moderate length, pointed, of several convex 
whorls; body-whorl large; aperture broad, ovate, rounded in front, pointed behind, indented by the preceding 
whorl; outer lip thin, slightly sinuate in front and oblique; anterior half of columella thickened, flattened : 
posterior half often deficient ; no umbilicus ; surface smooth, or marked by fine, oblique, inversely sigmoidal 
lines of growth. 

These shells strongly resemble the recent Phasianella in almost everything; no trace, however, of the 
great round, stony operculum of the later genus has been found in those rocks which contain Macrochilus 
in abundance. 

Allied to Loxonema, but much shorter, more ventricose, with larger body-whorl, smoother surface and 
wide ovate mouth. 


MACROCHILUS ACUTUS (Sow. Sp.) 


Ref. and Syn.= Buccinum acutum Sow. Min. Con. t. 566. f. 1.=B. imbricatum (not of Sow.) Phill. Geol. 
York. Vol. LI. t. 16. f. 9, 17, 19, 20;2+ B. rectilinewm Phill. ib. f. 10. 


Desc.—Ovato-conic ; apical angle averaging 55°, varying from 50° to 65°; spire acute, of about seven 
slightly convex, gradually increasing whorls ; sutures simple, slightly imbricating ; body-whorl most convex about 
the middle, sloping gradually to the suture, and to the moderately convex elongate base; mouth elongate, 
ovate; anterior half of inner lip only slightly thickened. Surface polished, with nearly obsolete strize of growth 
crossing the whorls with very slight obliquity, having a faint backward curve near the sutures, anda broad slight 
forward curve from them to the base. Length of rather small specimen one inch; proportional average 
width of body-whorl ;;, (varying from ;;, to j;; occasionally), length of body-whorl “, width of penultimate 
whorl , space between last and penultimate sutures = to 3, width of mouth %. 

In the shorter varieties especially, the spire is a little convex when viewed in profile, and in those cases 
the apical angle is measured by tangents to the middle of the penultimate whorl. I think with Prof. Phillips 
that his B. rectilineum is most probably only a variety of this species; but I do not think that the true B. imbri- 
catum of the Devonian limestones of Devon occurs in the mountain-limestone ; the figures given by Phillips, as 
above quoted under that name, belonging clearly to the B. acutwm of Sowerby, and his figures of B, acutum 
belong, I have no doubt, to a different and much more long spired species. M. de Koninck notices one or two 
folds on the columella which I have not yet seen. The extremes of proportional measurements which I 
have given indicate the long and short varieties; the apical angle varies only slightly, owing to the outline of 
the species being convex. 

Position and Locality—Common in the carboniferous limestone of Lowick; not uncommon in the dark 
lower carboniferous limestone of Ronaldsway, Isle of Man; rare in the lower carboniferous limestone of Derby- 
shire ; very common cast in pyrites in the carboniferous shales of Craige, near Kilmarnock. 


MACROCHILUS BREVISPIRATUS (J/*Coy). Pl. 3. H. figs. 7, 8. 


Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Desc.—Elliptical, moderately gibbous, most so about the middle of the length; spire about one-fourth 
of the total length, pointed, of four whorls, gently convex in the middle; sutures slightly imbricating ; 
apical angle varying from 100° to 82°; anterior portion or base produced, moderately convex ; surface smooth, 
with very faint, fine, strie of growth, visible near the mouth, being scarcely sinuous, and very slightly oblique ; 
mouth elongate ovate, indented by the posterior part of body-whorl; anterior half of columella thickened, 
arched. Length of rather small specimen nine lines, proportional length of mouth or last whorl “2, width of 
body-whorl =, width of mouth +, space between last and penultimate sutures +. 

The extreme shortness of the spire separates this from all of the genus at once, except the MW. Michoti- 
anus (de Kon.) ; from that globose species it is distinguished by its much more elongate slender form (indicated 
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by the much less proportional width of the body-whorl when compared with the total length), fewer spiral 
whorls, less convexity, and the whorls sloping gradually to the sutures. 

Position and Locality.—Rare in the lower carboniferous limestone of Derbyshire ; rare in the carboniferous 
limestone of Lowick, Northumberland. 

Explanation of Figures.—P1. 3. H. fig.7, small specimen, natural size, front view, from Lowick ; fig. 8, 
larger specimen, from Derbyshire, back view. 


MacrocuHILus CURVILINEUS (Phill.) 
Ref. and Syn. = Buccinum curvilineum Phill. Geol. York. Vol. Il. t. 16. f. 13. 


Desc.—V ery elongate, conic; apical angle about 33°; spire of numerous very gradually increasing whorls, 
(number unknown, the last five commonly preserved,) each moderately convex towards the sutures, rather 
flattened in the middle; sutures deep, simple, distant; diameter of penultimate whorl rather less than the 
height of that and the preceding one together. Surface nearly smooth, marked with fine oblique lines of 
growth. Length of last five whorls one inch seven lines, proportional length of body-whorl =, space between 
last and penultimate sutures ;;,, width of body-whorl =, width of penultimate whorl %. 

Distinguished from the MJ. sigmilineus principally by the greater distance of the sutures apart and the 
flatter whorls. 


Position and Locality—Rare in the carboniferous limestone of Kendal, Westmoreland. 


MACROCHILUS LIMNAIFORMIS (M/’Coy). PI. 3. I. fig. 40. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Desc.—Elongate, fusiform, very acutely rhomboidal, greatest width at about the middle of the total length, 
from whence the anterior or basal part is conoidally attenuated or rapidly sloped to the greatly narrowed front of 
columella, and very rapidly sloped to the suture, which is simple and slightly imbricating ; spire very abruptly 
attenuated, long, very slender, sides very concave in the profile, of about six or seven whorls (usually five, 
preserved) ; apical angle 54°. Surface polished, very smooth, with occasionally fine traces of obsolete direct 
lines of growth; mouth narrow, elongate, contracted before and behind; anterior part of columella very 
slightly thickened. Length about one inch seven lines, proportional length of mouth of body-whorl “, width 
of body-whorl ;;, width of penultimate whorl 2, space between last and penultimate sutures §°, width of 
mouth =. 

This beautiful species is so totally distinct in form from any of those described, that it is unnecessary to 
compare them. The very abrupt attenuation of the elongate spire gives so much the outline commonly seen 
in Limnea, as to suggest the specific name; in addition to this remarkable peculiarity, the species differs 
from its congeners in the conoidal attenuation of the produced front, from the line of greatest width of body- 
whorl, which is at about one-third its length below the suture. 

Position and Locality—Not very uncommon in the carboniferous limestone of Lowick, Northumberland. 

Explanation of Figure.—PI|. 3. 1. fig. 40, natural size. 


MACROCHILUS MICHOTIANUS (de Kon.) 
Ref—de Kon. Anim. Foss. Bel. t. 41. f. 14, 


Desc.—Globose ; spire short, pointed, of five or six whorls, slightly convex, and sloping in the lower 
two-thirds, obtusely tabulated and horizontal in the sutural third of each; apical angle 100° or 105°; body- 
whorl very large, tumid; mouth longitudinally ovate, much indented by the body-whorl behind ; rather less 
than the anterior half of the columella, marked, thickened, and slightly arched. Surface with nearly direct, 
obscure lines of growth. Length one inch, proportional length of mouth or body-whorl “, width i» Width 


100 
40 


of mouth =, space between last and penultimate sutures j° 


00* 


The subtabulate flattening near the sutures and great proportional width and gibbosity distinguish this 
species from the MZ. brevispiratus (M°Coy). 


Position and Locality —Rare in the upper black beds of the carboniferous limestone of Derbyshire. 
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MACROCHILUS SIGMILINEUS (Phill. Sp.) 


Ref. and Syn. = Buccinum sigmilineum Phill. Geol. York. Vol. II. t. 16. f. 12.+.B. aeutum id. ib. f. 11. (not 
Buccinum acutum of Sow.) 

Desc.—V ery elongate, conic ; apical angle varying from 33° to 40°; number of volutions unknown (six 
commonly preserved), very gradually increasing, each strongly convex, most so below the middle; sutures very 
oblique, deep, simple; width of the penultimate whorl slightly exceeding the length of it and the preceding 
one together; surface highly polished, with faint, sigmoidal strize of growth; base rather abruptly narrowed 
at the front margin. Length of the last six whorls of small specimen one inch (sometimes upwards of three 
inches), proportional length of body-whorl ;%,, space between last and penultimate sutures 5, width of body- 
whorl =, width of penultimate whorl 3. 

This species is easily distinguished from the true MW. acutus of Sowerby, by the great length and slender- 
ness of the spire, more oblique sutures, more convex whorls, &c. The species however figured as Buccinum 
acutum by Phillips, is perfectly identical in all respects; the Macrochilus curvilineus differs in the greater pro- 
portional space between the sutures as compared with the diameter of the whorls, Se. 

Position and Locality.—Rare in the carboniferous limestone of Lowick, Northumberland. 


MacrocHiLus? sprratus (M/‘Coy). Pl. 3. H. figs. 1, 2. 


Ref. and Syn.= Turbo spiratus M°Coy, Synop. Carb. Foss. Irel. t. 5. f. 29. = Natica M°Coyana @Orbigny, 
Prodrome, p. 118. 


Desc.—Elongate, ovato-conic ; spire acute, of five, gradually increasing, moderately convex whorls, each 
of which has a subtabulate or gently concave narrow space just below the sutures, which are simple and im- 
bricating; apical angle 75°; body-whorl moderately convex, base much rounded; mouth ovate, anterior half 
of the thickened inner lip forming a small, sub-semicircular pad, or extension on the body-whorl. Surface 
smooth, with fine obsolete, direct lines of growth. Casts shew a very deep rounded umbilicus, and have 
the sutures strongly channelled and with obtusely rounded edges (the suture of the shell corresponding 
nearly with the middle of the spiral whorls of the cast). Length of rather small specimen eleven lines, 
proportional width =, length of body-whorl or mouth =, width of mouth ;, space between last and penulti- 
mate sutures =. 

This species is distinguished from the M7. acutus (Sow. sp.) by its subtabulate sutures, greater thickness 
of the anterior half of the pillar-lip, &c. 

Position and Locality —Common in the dark carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P\. 3. H. fig. 1, moderate-sized specimen, natural size, partially decorticated ; 
shewing the relative position of the channelled sutures of the cast, and those of the exterior; fig. 2, small speci- 
men with shell perfect, shewing the pad of the umbilicus. 


MACROCHILUS SYMMETRICUS (779). 


Ref. and Syn. = King, Perm. Foss. t. 16. f. 82 and 33, (bad,—whorls too strongly angulated, and body-whorl a 
little too small). 


Desc.—Very elongate, subconic, or hemifusiform, of six very gradually increasing whgrls, separated by 
deeply impressed, simple sutures; diameter of penultimate whorl slightly less than the length of it and the pre- 
ceding one taken together; each whorl very gently convex, most so about, or a little below, the middle; apical 
angle about 33°; base of body-whorl gradually rounded; surface smooth. Length of average specimen five 
and half lines, proportional width of body-whorl %, space between last and penultimate sutures ;;, diameter of 
penultimate whorl =, length of body-whorl =. 

This species is distinguished by its constantly smaller size, &c., from the IZ. ewrvilineus of the carbon- 
iferous limestone, which it much resembles in proportion. 

Position and Locality.—Rare in the Permian limestone of Humbleton. 
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7th Ord. DENTALINA. 
This order contains but one family, Dentalidw, of one Genus, Dentalium. 


Genus. DENTALIUM (Zinn.) 


Gen. Chavr.—Shell tubular, elongate conic, arched, open at both ends; usually a dorsal slit at the smaller 
end, and often two lateral retractor muscular impressions ; aperture round, simple. (Animal conic, head distinct, 
lips with tentacles, gills in two symmetrical bunches, one each side of the neck; anus at the smaller end; foot 
proboscidiform, with a shelly appendage at the end.) 

Allied by the shell to a greatly elongate Pissurella. 

Recent on sandy and rocky bottoms in all latitudes, particularly warm ones. 


DENTALIOM DENTALOIDEUM (Phill. Sp.) 


Ref. and Syn.= Orthoceras dentaloideum Phill. Geol. York. Vol. II. t. 21. f. 12. = Dentalium ornatum de Kon. 
Anim. Foss. Bel. t. 22. f. 3. 


Desce.—Very elongate, conic, gently arched, section almost circular, very faintly compressed ; shell very 
thick except at the anterior edge ; surface sculptured with very small, sharp, prominent, subequal, longitudinal, 
thread-like ridges (eight in one line at three lines in diameter), crossed by slightly oblique lines of growth of 
variable strength. Casts are generally smooth, abruptly dilated towards the anterior end, and marked with a 
longitudinal groove down the dorsal and another down the ventral aspect, commonly bounded by two obscure 
ridges, but sometimes prominent in the middle, or even triple; very faint traces of longitudinal strize towards the 
smaller end. Length of average specimen, imperfect at the smaller end, three inches; diameter at anterior end 
six lines, diameter at smaller end two and a half lines, thickness of shell at smaller end one line. 

M. de Koninck mentions haying found the small end covered in great part by a diaphragm having a slit 
from its middle to the dorsal edge; I have not seen this most curious character. The transverse striz, according 
to Baron de Ryckholt, are in some specimens as strong or even stronger than the longitudinal ones, producing a 
reticulated surface. Owing to the closely sculptured surface adhering to the matrix, specimens usually shew only 
the internal casts. 

Position and Locality—V ery common in the carboniferous limestone of Lowick, Northumberland. 


DENTALIUM INGENS (de Kon.) 


Ref.—de Kon, Anim. Foss. Bel. t. 22. f. 2. 


Desc.—Hlongate, conic, very gradually tapering, gently arched; section with a scarcely perceptible ellip- 
ticity; shell extremely thick, coarsely laminated concentrically ; surface with coarse, irregularly imbricating 
transyerse lines of growth. A specimen (imperfect at each end) six inches and nine lines long, is one inch 
and half a line in diameter at the larger end, and four and a half lines in diameter at the smaller end, where 
the thickness of the shell is one and a half lines, and the diameter of the internal cavity about two lines; the 
thickness of the shell at the larger end is two lines on the inner side of the curve, and one and a half lines 
on the convex side. 

M. de Koninck states that the small end is simple, and that the anterior aperture is oblique, as well 
as the concentric imbricating strive. I believe it is so in our specimen, but I cannot see all parts of it. By 
the help of Mr Carter I submitted a fragment, prepared as a transparent microscopic object, to a high magni- 
fying power, doubting that this gigantic species could be a real Dentaliwm, but the intimate structure proved 
perfectly analogous to that of the living small Dentalia. 

Position and Locality.—Rare in the carboniferous limestone of Kendal, Westmoreland. 
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5th Class. CEPHALOPODA. See page 306. 


Ist Ord. Trrraprancuiata. See page 307. 
Ist Family. BELLEROPHONTID. See page 307. 
Genus. BELLEROPHON,. See page 308. 


BELLEROPHON CORNU-ARIETIS (Soz.) 
Ref—Sow. Min. Con. t. 469. f. 2. 


Dese.— Casts, composed of two whorls ; rapidly enlarging, and abruptly expanding at the mouth; mouth 
bilobed, and with a deep, narrow, : ngular sinus in the edge, elevated to form an obtusely angular ridge, which is 
continued, but more obscurely marked, to the apex, near which, from being bounded by two obscure sulci, it gives 
a faintly trilobate contour to the exterior; the whorls widely separated from each other ; umbilicus very large, 
obtusely excavated within. Diameter three inches, proportional diameter of last whorl =, diameter of um- 


bilicus 35, space between last and penultimate whorl about ;;,, width of mouth = at the edge, diminishing 


abruptly to = at one inch from the edge, length of mouth about % at edge, diminishing abruptly to “4 at half an 
inch within the edge. zterior: shell extremely thick; mouth dilated, retroflexed at the inner corners when 
young, and overhanging a slight semielliptical depression, not forming a true umbilicus, which with age becomes 
entirely filled by a great, smooth, rounded callosity, extending over the sides of the mouth ; beyond this callosity 
the surface is marked with coarse, obtuse, irregularly unequal, arched ridges, meeting at a moderately acute angle 
(60°), the undefined, obtusely prominent keel, over which they arch; callosity on the inner lip very large, 
rhombic, obtusely keeled in the middle of the outer margin, Diameter two and half inches, proportional width 
of mouth and lateral callosities 80°. 

MM. @Orbigny and de Koninck, in their several works, suppose the B. cornu-arietis and B. tangentialis 
to be the internal casts and the exterior of one species. I have clearly ascertained, however, that this is not 
the case, by carefully removing the external shell from one side of one of the Cambridge specimens, so as to be 
absolutely certain of the cast being Sowerby’s species, and shewing that its external shell has not hitherto been 
recognized. It has no resemblance to B. tangentialis, but is very like de Koninck’s figure of the adult B. costatus 
(Anim. Foss. Belg. t. 26. f. 2a, 6, c) in form, costation, obtusely rounded undefined keel, and callosities ; but 
the arched ridges do not meet the keel at so acute an angle in the present species, and there is no trace of 
umbilicus, or umbilical depression, in specimens of much less size than he figures; while it agrees with that, and 
differs from B. tangentialis, in the arching of the ribs, broad, rounded, undefined keel, with shallow depression 
on each side, &c.; differing from them, and all other species, in the great thickness of the shell, size of umbi- 
licus, and great separation of the whorls in the casts. 

Position and Locality—Common in the carboniferous limestone of Kendal, Westmoreland. 


BELLEROPHON COSTATUS (So7.) 
Ref.—Sow. Min. Con. t. 470. f. 4.= B. Blainvillei VOrb. Monog. Bel. t. 3. f. 1. to 3. 


Dese.— External shell; globose, moderately expanded: very slightly compressed on the sides, obtusely 
rounded on the prominent periphery; keel broad, very obtuse, undefined ; umbilicus small, deep, open; surface 
covered with subregular, imbricating, obliquely arched, lamellar ridges (averaging four in two lines, near the 
band at an inch in diameter), shewing under the lens a very fine, irregular, subparallel lineation; ridges meeting 
the keel on each side, at an angle of about 40°. Casts; smooth, globose, without marked ridges or furrows; 
umbilicus narrow, deep, with rounded sides, partially exposing the volutions. Diameter of casts, one inch, 
proportional diameter of umbilicus of the same =. 

[easc. 111. ] 4B 
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In this species, according to M. de Koninck, the inner lip and sides of the mouth become greatly thickened ; 
the keel (although still undefined) more prominent, and the obliquely arched lamellar costz larger, but more 
irregular in the adult specimens of two or three inches in diameter; I have not seen, however, any speci- 
mens in this condition. M. de Koninck supposes the B. apertus of Sowerby to be the internal cast of this 
species, but the umbilicus is manifestly of greater proportional diameter in the true B. apertus, of which I 
have examined large numbers from the original locality. In the moderately young specimens the band is quite 
flat, and almost smooth; in older specimens it is distinctly crossed by arched imbrications of growth. The acute 
angle at which the transverse ridges meet the band, and the wide, undefined keel, separate the species easily 
from the B. tangentialis, with which it is confounded in d’Orbigny’s Monograph. 

Position and Locality Rare in the carboniferous limestone of Derbyshire ; casts in the red carboniferous 
limestone of Breedon, Leicestershire. 


BELLEROPHON DECUSSATUS? (/’lem.) 


Ref. and Syn.—? Flem. Brit. Anim. p. 338. = B. elegans D’Orb. + B. clathratus @ Orb. Monog. Bellerophon, t. 7. 
f. 12 to 18. and t. 5. f. 24 to 27.=B. reticulatus M°Coy, Synop. Carb. Foss. Irel. t. 2. f. 2. 


Dese.—Globose ; umbilicus very small, deep, rounded, exposing the edge of the inner whorls; margin of 
the sides and umbilicus very tumid; mouth transversely reniform ; keel broad, obtuse ; moderately prominent, 
sharply defined; surface covered with sharp, subequal, subregular, thread-like spiral ridges (eight or nine in one 
line at two lines in diameter), separated by flat spaces, slightly exceeding their own width, reticulated by 
slightly arched transverse strize usually nearly equalling the spiral ones in size, but slightly further apart, and in 
general direction nearly at right angles to the keel, except close to the point of junction, where they are slightly 
bent backwards ; the points of intersection of the spiral and transverse threads are slightly turbercular ; keel 
with from three to five longitudinal strize like those of the sides, and similarly reticulated; semicircular cal- 
losity of the inner lip very thin; substance of the shell very thin. Diameter of small specimens about three 
lines, proportional width at mouth (no abrupt dilatation) =, antero-posterior diameter of mouth “4, diameter 
of umbilicus nearly =. 

According to de Koninck this species, when adult, reaches two inches in diameter, and loses the reti- 
culation near the sides of the umbilicus, the edges of the mouth and the inner lip becoming greatly thickened. 
I have seen no specimens exhibiting those characters. In my volume on the Mountain Limestone Fossils of 
Ireland, I describe this species under the new name B. reticulatus, on account of Phillips’s statement, that 
the axis in Fleming's species was solid; de Koninck and D’Orbigny, however, agree now in ascribing an um- 
bilicus to the true B. decussatus; and I think it better therefore to abandon my name and follow them. 

Position and Locality—Common in the black beds over the main carboniferous limestone of Derbyshire ; 
common in the carboniferous limestone of Fifeshire. Very large specimens (one and quarter inches in diameter) 
are not very uncommon in the impure carboniferous limestone of Lowick, but having the surface so imper- 
fectly preserved, that the reticulation can only be seen in spots near the edge. 

A few remarkable specimens in the collection from the black marble beds of Derbyshire are possibly 
adults of the above species, having a very thin, curved, reflected margin three lines wide round the mouth ; 
width, including margin, one inch eight lines, entire length, including mouth and reflected margin, about 3, 
length of mouth exclusive of margin ;;;, width of do. {5 diameter of umbilicus ;;; surface indistinctly preserved, 
but the spiral strie averaging eight in the space of one line, band prominent, rather more than half a line 
wide. Small specimen seven lines in diameter, with traces of broad reflected lip overarching the umbilicus, as 
in the adult. Proportional width of mouth (the reflected edge broken off) =<, length of mouth 4, diameter 
of umbilicus +. 

The B. hyalinus of de Ryckholt (Mélange Paléont. t. 8. f. 26) seems to agree very closely with the 
adult specimens, but has not the keel so strongly marked. 
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BELLEROPHON DucHASTELLI (L’ Ev.) 


Ref. and Syn.—L’Eveillé, Mém. de la Soe. Géol. de France, t. 2. f. 8,9; de Kon. Anim. Foss. 
Bel. t. 27. f. 6. 


Desc.—Discoid, laterally compressed, greatest thickness at the margin of the umbilicus, from whence 
the sides converge to the narrow, prominent, obtusely carinated periphery, being gently concave in the middle 
near the keel, and very convex at the obtusely rounded edge of the umbilicus; umbilicus large, with steeply 
sloped sides; mouth elongate, subtrigonal, with a very small supplemental lobe at each inner angle. Surface 
crossed with subregular, obtuse, strong, subimbricated ridges (five in two lines at seven lines in diameter), 
very strongly arched (more than a semicircle) on the sides, and meeting the keel on each side at an angle of 
about 25°. Diameter eight lines, proportional width of mouth %, length of mouth @, diameter of umbilicus 25. 

This remarkable species does not seem to have been noticed in Britain before. 

Position and Locality.—Rare in the carboniferous limestone of the Isle of Man. 


BELLEROPHON Dumontr (d’Or?.) 
Ref—@ Orb. Monog. Belleroph. t. 2. f. 16 to 20. 


Casts apparently of this remarkable, elongate, narrow, species occur occasionally at Lowick. They are 
intermediate between B. cornu-arietis and B. apertus in appearance, the whorls being entirely exposed as in the 
former, but much less widely separated, and increasing gradually as in the B. apertus, and with an umbilicus 
little larger than that of that species. 


BELLEROPHON HIULCUS (Mart. Sp.) 


Ref. and Syn. = Conch. Nautilus? hiuleus Martin, Pet. Derb. t. 40. f. 1, 2.= Bellerophon hiulcus Sow. Min. 
Con. t. 470. f. 1.4 B. bicarenus. 


Desc.—V ery globose ; periphery and sides regularly rounded, moderately expanded towards the mouth, the 
reflected corners of which have a minute, partly closed umbilicus ; mouth transversely reniform, broadly rounded 
in the middle, with narrow rounded sides ; band very broad, flat, sharply defined on each side by a sharp thread- 
like keel, varying greatly in strength, and sometimes partially effaced, leaving the band apparently bounded 
by impressed lines. Surface marked with very numerous, close, slightly irregular imbricating ridges, separated 
by wider flattened spaces, arching from the minute umbilicus at an average angle of 50° on each side of the keel, 
near which, however, their extremities are abruptly arched backwards, so that the angle at the point of junction 
is often not more than 20°; band either smooth or marked with strongly arched, imbricating lines of growth. 
Width and diameter of small specimen one inch one line, umbilicus too small to be measured ; about seven 
transverse ridges in two lines near the mouth and keel, width of band one line. 

This species is remarkable for the very great width of the band, which although always wider than that of 
any other species, varies a little in this respect. I have no doubt that the B. bicarenus is only founded on 
specimens of the present species, having the bounding keels very strongly marked. In both Sowerby’s and 
Martin’s figures a keel marked with double lines is represented on one side of the band, though obsolete on the 
other, and this is by no means uncommonly the case, and some specimens which have the keels so strongly 
marked as to answer to the B. bicwrenus in some parts, have the band bounded apparently by impressed lines 
(as stated by Sowerby) from their absence in other parts. 

Position and Locality——Rare in the carboniferous limestone of Derbyshire. 
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BELLEROPHON Larcomi (Portk.) 
Ref.—Portk. Geol. Rep. t. 29. f. 13. (reduced one half linear). 


Desc.—Globose ; subhemispherical; casts of about two very rapidly enlarging whorls, entirely exposed in 
the umbilicus, which is extremely deep, from the rapid enlargement of the whorls; edge of the umbilicus 
obtusely angulated, steeply sloped, slightly convex, and excavated along the middle; periphery very broadly 
rounded without any distinct ridges or furrows; mouth moderately dilated, bilobed at the outer edge, and 
with a short angular sinus in the middle; shell extremely thick; callus on inner lip, very large, flattened, 
smooth. Surface imperfectly seen, but apparently without distinct keel, marked with obscure, moderately 
arched sulci or ridges of growth, and apparently a small, open umbilicus. Width of nearly adult specimen 


85 40 


at mouth six inches, proportional diameter ;5, antero-posterior diameter of mouth =, diameter of umbilicus 7 


1009 100° 


Diameter of casts before the abrupt dilatation of the mouth three and half inches, proportional width of 


such imperfect specimens *,, or nearly equal to the diameter; diameter of umbilicus =, antero-posterior 


diameter of mouth *. Width of small old specimen, with external shell, at mouth five inches three lines, 
proportional antero-posterior diameter of entire shell =; antero-posterior diameter of dilated mouth ;;. 

This is by far the largest species of Bellerophon known. The shell is extremely thick (considerably upwards 
of an inch at the sides of mouth in old specimens). In general characters small specimens much resemble 
the B. apertus; but instead of two-thirds of the inner whorls being concealed by the outer ones, when looking 
directly into the umbilicus of casts, they are entirely exposed, though not to such an extent as in B. cornu- 
arietis, the casts of which, by their remarkably slender, widely separated whorls, have no resemblance whatever 
to the B. Larcomi. The present species differs both from the B. apertus and B. cornu-arietis in the extreme 
width of the whorls compared with their diameter, and the very rapid increase of the whorls in size, causing 
their remarkably steep-sided, obtuse, angular-edged umbilicus. The periphery is very broadly rounded, most 
prominent in the middle, and without any distinct ridges or sulci either on the outer surface or internal casts. 

Position and Locality —Not uncommon in the impure carboniferous limestone of Kendal; one small slightly 
narrower specimen, possibly of this species, in the collection from Lowick. 


BELLEROPHON PHILLIPst. 


An apparently smooth species, probably the B. apertus of Phillips, occurs abundantly in the state of casts 
at Kendal, and more rarely at Dent and Lowick. The casts much resemble those of the true B. apertus and B. 
costatus, but having the proportional width of the umbilicus ;;, as compared with the diameter; being therefore 


intermediate between those species: if distinct from any known form when perfect exteriors are found, it might 
be called B. Phillips. 


BELLEROPHON RECTICOSTATUS (Po7rth.) 
Ref.—Portk. Geol. Rep, t. 35. f. 5. 


Two casts, too obscure for description, one from Lowick and one from Kendal, probably belong to this 
species, as they agree with B. apertus in the proportional width of the umbilicus (7;), but differ in being 


100. 


marked with two large spiral sulci coinciding with the band, and one or two fainter ones on each side. 


BELLEROPHON TANGENTIALIS (Phiil.) 
Ref-—Phill. Geol. York. Vol. II. t. 17. f. 6, 7, and 4. 


Desc.—Globose ; periphery broadly rounded, slighty flattened; umbilicus wide, deep, rounded, with very 
tumid sides; keel forming a single, strong, prominent, narrow ridge. Surface crossed by strong, irregular, 
subimbricated ridges, separated by wide flat spaces; transverse ridges usually joining the keel at right angles, 
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(very rarely with a slight backward inclination at the extremity), uniting obliquely into bundles at the edge of 
the umbilicus, to which they form tangents; averaging four or five transverse ridges in three lines near the 
keel at one inch in diameter; mouth transversely reniform, rounded at the sides. Width of mouth of small 
specimen one inch one line, proportional diameter ;5, antero-posterior diameter of mouth *, diameter of umbilicus 
=, width of keel rather less than half a line. 

MM. @Orbigny and de Koninck believe the B. cornu-arietis (Sow.) to be the internal cast of this species, 
but I have ascertained that this is not so (see description of B. cornu-arietis, p. 551). 

Position and Locality —Not uncommon in the carboniferous limestone of Derbyshire. 


BELLEROPHON TENUIFASCIA (So7.) 
Ref.—Sow. Min. Con. t. 470. f. 2, 3. 


Desc.—Globose ; periphery and sides very convex ; umbilicus small; mouth transversely reniform, slightly 
reflected at the sides. Surface often almost smooth, with fine, obsolete, very slightly arched strize, having a small 
backward curve at the point of junction with the keel, which they meet at an angle of 75°; keel simple, promi- 
nent, very delicate, thread-like (imperceptible in parts of many specimens) ; shell thin. Diameter of rather 
small specimen ten lines, width of mouth the same, proportional length of mouth 4, width of umbilicus 7, width 
of keel one fourth of a line. Cast very gibbous, sides slightly flattened, sloping, with a small, rounded, pro- 
minent-edged umbilicus. 

I have not myself seen perfect casts of this species, but Sowerby’s figure of the cast indicates a pro- 

16 


portional diameter of the umbilicus of only ,;, at most. 
Position and Locality —Rare in the carboniferous limestone of Derbyshire. 


BELLEROPHON UREI (Flem.) 


Ref. and Syn.—Flem. Brit. Anim. p. 338; Phill. Geol. York. Vol. II. t. 17. f. 11, 12; Portk. Geol. Rep. 
t. 29. f. 9. =B. atlantoides VOrb. Mon. Bel. t. 4. f. 14 to 19. 


Dese.—Globular; periphery very broadly rounded ; umbilicus only marked by a small shallow depression ; 
mouth wide, transversely reniform, not abruptly expanded. Surface (at five lines in diameter) covered by about 
twenty-eight strong, nearly equal, spiral ridges (about six in two lines at the above diameter), separated by rather 
narrower, deep sulci, the two middle ridges marking the band slightly smaller than the adjoining ones. Cast 
having the periphery slightly flattened, the umbilicus large, and the surface almost smooth, or with faint traces 
of spiral sulci. Average diameter five or six lines, width of mouth slightly more, length of mouth about “%, 
proportional width of umbilicus in casts about =. 

According to de Koninck, the adult specimens become smooth near the mouth. 

Position and Locality——Not uncommon in the coal-shale near Glasgow; a variety with more distinct 
umbilicus and wider sulci between the ridges, in the black beds over the main limestone of Derbyshire. 


Genus. PORCELLIA. (L’£veillé). 


Gen. Char.—Discoid, depressed; whorls very slightly embracing, exposed in a very wide umbilicus, 
slightly deeper on one side than the other, from a trifling obliquity of the first one or two turns; a narrow 
band extends along the middle of the exterior, ending in a narrow slit in the lip; surface often nodular, 
and ornamented with rough strix. 

The depressed discoid form, and a very slight obliquity of the enrolment of the young whorls, distinguish 
this genus from Bellerophon. 
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Porcettia Puzost (L’ Ev.) 
Ref—Meém. de la Soe. Géol. de France, Vol. II. t. 2. f. 10, 11; de Kon. Anim. Foss. Bel. t. 28. f. 1. 


Dese.—Discoid, whorls four, subpentagonal, barely touching; periphery very broad, moderately convex, 
with a strongly marked, narrow, median, cord-like keel ; sides steeply sloping into the umbilicus, most prominent 
at the junction of the sides with the periphery, where the two outer whorls are crowned with very prominent 
conoidal tubercles, lengthened in the direction of the centre about half way to the edge of the umbilicus ; 
compressed anteriorly and posteriorly, and separated by rather wider concave spaces ; about fourteen tubercles 
on the outer whorl at a diameter of one inch three lines, about ten on the outer whorl at seven lines in diameter, 
the two inner whorls destitute of tubercles. Surface marked with strong spiral lines of small equal tubercles, the 
rows in large specimens imperfectly alternating in size (eleven or twelve rows in the space of one line), the 
granules so arranged that they fall into lines either spirally or transversely. Diameter of average specimen 


49 15 


one inch three lines, width of mouth at apex of tubercles {%, at inner edge ,;,, width of umbilicus at inner 
edge of body-whorl +, antero-posterior diameter of penultimate whorl =. 

Position and Locality—Not uncommon in the dark carboniferous limestone of the Isle of Man; abundant 
of small size in the the carboniferous shales of Craige, near Kilmarnock; rare in the carboniferous limestone 


of Derbyshire. 


2nd Family. NAUTILIDA. See page 311. 
Genus. NAUTILUS. (ZLinn.) 


Gen. Char.—Shell globose, involute, more or less compressed laterally ; last chamber very large, usually 
much embracing the preceding ones ; septa simple, or gently waved backwards on the sides and periphery ; 
siphon usually subcentral, but varying from the inner to the outer edge. 

Common from the Paleozoic to the Eocene tertiary inclusive, rare in the newer tertiaries and recent seas. 

There are three subgenera: 1. Discites (M°Coy), formerly proposed for those compressed species 
with flattened, quadrate whorls, exposed in a wide umbilicus, having the siphon near the outer edge, the 
periphery narrow, often concave, and the septa arched backwards on the sides and periphery. This section, 
in which the last whorl often becomes slightly disjoined, occurs in the Devonian, and very commonly in 
the Carboniferous rocks. 2. Cryptoceras (d’Orbig.), in which the whorls are entirely embracing, and the 
septa nearly simple, as in the true Vautilus, but the siphon placed at the outer margin. This section has 
few species all Paleozoic. 8. Atwria (Bronn), having the general form of the true Vautilus, but the siphon 
at the inner edge, and the septa with a deep, tongue-shaped lobe on each side; this section is exclusively 
Eocene Tertiary. The typical Nawtili have the whorls entirely embracing, or nearly so; the septa simple 
or slightly waved, and the siphon subcentral. 


NAUTILUS BILOBATUS (Sov.) 


Ref. and Syn.—Sow. Min. Con. t. 249. f. 2, 3.= Nautilus clitellarius Sow. Geol. Trans. 2nd Series, Vol. V. 
t. 40. f. 5; M. V. K. Geol. Russ. t. 25. f. 11. 


Desc.—Globose ; of two to three very rapidly enlarging whorls; mouth very broad, transversely reniform, 
obtusely rounded at the sides; greatest width of the shell at the edge of the umbilicus; periphery broadly 
rounded, with a nearly semicircular section, very slightly flattened at the middle ; umbilicus small, very deep, 
exposing about a third of the inner turns ; surface of the inner whorls marked with fine spiral strize, crossed by 
very fine transverse strize of growth (the spiral striae seem to disappear on the large specimens); septa very 
numerous, about two lines apart in the middle, at an inch and half in width, one line apart at five lines in width, 
their edges extending from the umbilicus towards the periphery, with a broad slight curve, the convexity 
backwards; on reaching the middle third of the periphery, they abruptly bend forward with a tongue-shaped 
semielliptical curve, extending so far forwards, that a straight line extending from the septum at the middle of the 
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periphery to the umbilical edge of the same septum, would touch the middle of the following septal edge; internal 
surface of each septum divided into two deep, rounded, hemispherical pits, one on each side, separated by a narrow, 
very prominent, rounded elevation, extending from the tongue-shaped sinus of the outer margin to the opposite 
point of the inner margin, nearly in the middle of which elevation is the very large siphuncle. Diameter of 
very small specimen about seven lines, proportional width of mouth 4, antero-posterior diameter of mouth “, 
diameter of umbilicus *°. 

Why Mr Sowerby should have re-described this species under the new name JN. clitellarius in the 
Geological Transactions, and why authors generally should have adopted it in preference to the one given so 
long before, with a very good figure in the Mineral Conchology, I am unable to explain. The species is so 
strongly marked by the conformation of its septa, that it is needless to compare it with any other. The external 
form is nearly that of the 1. globatus ; occasionally a thin mesial ridge is perceived on some parts of the casts. 
The umbilicus is too small, I think, in the figure in the Geological Transactions; but those of the Mineral Con- 
chology and Geology of Russia are correct. 

Position and Locality—Rare in the carboniferous limestone of Lowick, Northumberland. 


NAUTILUS CARINIFERUS (Sow.) 
Ref—Min. Con. t. 482. f. 3. 


There is but one fragment of this species in the collection ; it is too imperfect for description. 
Position and Locality.—In the carboniferous limestone of Kendal. 


Nautinus (Discites) COMPLANATUS (So2.) 


Ref—Sow. Min. Con. t. 261. 

The originally figured type specimen of this species, collected by Prof. Henslow, is now in the Cam- 
bridge Collection; and I examined it with great interest, as it was the only Nautilus of the subgenus Discites, 
which was supposed to have had a convex periphery, and it was also (judging from the figure) remarkable 
for having an angular sinus in the edges of the septa at some distance from the edge of the umbilicus, 
where they seem to incline in a direction contrary to that of all known species. I find, however, that there 
is no reasonable ground for supposing these characters to exist. The specimen is preserved in the Posidonia 
limestone beds, and, like the other fossils of those beds, squeezed flat by pressure, and obviously very much 
flatter than natural. The substance of the specimens is only a thin film, of one side, and giving no mate- 
rials for Mr Sowerby’s engraved section of the periphery, which may as well have been concave as convex. 

The edge of the umbilicus is not sharply defined on the chambered portion, as in Mr Sowerby’s figure ; 
and on the contrary, the probability is rather that the angulated edge of the umbilicus exactly coincided 
with the angular sinus of the septa which he represents. The measurements of the figure in question are 
not quite exact; and as the proportions of the sides of the whorls to the umbilicus are not very remote from 
those of JZ. discus, I feel more inclined to suppose that JV. complanatus is a specimen of that species some- 
what distorted by compression, than to admit it as a species with the characters heretofore assigned to it. 

Position and Locality.—Not very uncommon in the black carboniferous limestone of the Isle of Man. 


NAUTILUS coRONATUS (J/°Coy). 
Ref—M Coy, Synop. Carb. Foss. Irel. t. 4. f. 15. 


Des.—Discoid, of about three very rapidly enlarging whorls, half exposed in a very deep, wide, conical 
umbilicus ; edge of the umbilicus carinated by the meeting of the very broad, slightly convex periphery at 
an acute angle with the slightly convex steep sides of the umbilicus, the line of junction being slightly rounded, 
and divided into numerous blunt, oval, compressed tubercles, elongated in the direction of the spiral edge of the 
umbilicus, rather less than their own length apart ; septa moderately numerous, their edges with a slight, shallow 
forward waye in the middle of the periphery, (generally one septum coinciding with each tubercle, and one 
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between each pair, but not regularly,) moderately and evenly convex ; siphon large, central. Surface of the inner 
whorl coarsely striated spirally, the outer whorls smooth, with very faint, transverse lines of growth, having 
a broad backward wave on the periphery; form of section of whorls almost regularly elliptical, the acute 
lateral ends coinciding with the edge of the umbilicus. Diameter of average specimen two inches nine lines, 
antero-posterior diameter of mouth ;, width of ditto “, diameter of inner edge of umbilicus “, width 
of exposed portion of penultimate whorl 34. 

This exceedingly rare species is distinguished completely from the N. tuberculatus by the great thickness, 
or width of the mouth as compared with the diameter, the much more rapidly enlarging whorls, much deeper 
and narrower umbilicus, direction of the flattening of the tubercles, acutely elliptical form of the transverse 
section of the whorls, and forward instead of backward wave of the edge of the septa at the middle of the 
periphery. The external form is almost exactly that of the N. cariniferus except for the tuberculations of the 
edge of the umbilicus. 


Position and Locality.—Very rare in the carboniferous limestone of Lowick, Northumberland. 


NAUTILUS CosTATO-coronaTuUS (/*Coy). PI. 3. H. fig. 15*. 
Ref —M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


I give this provisional name to a fragment too imperfect to allow of full description, but so strongly marked, 
and unlike all described types, that I wish to call attention to it. The fragment is seven lines long, and 
is divided into seven equal chambers with simple edges; the surface exposed is the periphery, which is broadly 
rounded, moderately and evenly convex, the sides divided into large conoidal tubercles, each tubercle on one 
side coincides with one chamber, and there are two chambers between each pair of tubercles; the width of the 
periphery in our specimen is six lines, and it is marked with ten narrow, equal, cord-like, closely tuber- 
culated ridges, separated by slightly wider flat spaces. 

It strongly resembles the JV. twberculatus, Sow., but is distinguished by the costellation of the surface. 

Position and Locality —V ery rare in the carboniferous limestone of Lowick, Northumberland. 

Explanation of Figure.—Pl. 3. H. fig. 15*, periphery of fragment, natural size. 


NautiLus (Discites) piscus (Sow.) 
Ref.—Sow. Min, Con. t. 13. 


Desc.—Discoid, much compressed laterally ; spire of about three whorls, entirely exposed in the shallow, 
very wide umbilicus ; sides flattened, scarcely conyex ; umbilicus almost vertically sloped, with a rounded edge ; 
periphery very narrow, deeply concave, bounded by two acutely angular keels; septa moderately numerous, with 
a deep backward lobe on the periphery, anda larger one on each side; last chamber occupying about half of the 
last whorl. Diameter about seven inches, proportional diameter of umbilicus %, antero-posterior diameter of 
mouth =, width of mouth at outer edge of umbilicus ,{,, width of concave periphery ;; septa of last whorl about 
four and half to three and half lines apart at middle of sides of last chamber. 

I have not been able to see any portion of the surface, nor the siphuncle of this species ; the latter, however, 
is represented at about half way between the centre and the inner edge, by Sowerby. Under the head J. 
trochlea I have given the distinctive characters of the two species. See also WV. complanatus (Sow.). 

Position and Locality—Rare in the carboniferous limestone of Kendal, Westmoreland. 


NAUTILUS GLOBATUS (Sow.) 


Ref. and Syn.—Sow. Min, Con. t. 481.=N. Wrighti Flem. Brit. Anim. p. 250.+ NV. distrialis Phill. 
Geol. York. Vol. II. t. 17. f. 21. (young). 
Desc.—V ery globose, greatest width near the edge of the umbilicus, which is tumid, and abruptly rounded ; 
periphery broadly rounded with a nearly semicircular section; whorls two and half or three, very rapidly 
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enlarging, their edges exposed in the very deep narrow umbilicus ; first whorl an oblique, obtusely pointed cone, 
reticulated by strong spiral and transverse striee (two or three of which seen on the edge of the umbilicus gave 
rise to the species V. bistrialis of Phillips) ; the spiral strize disappear on the large whorls which are almost 
smooth, or marked with slight lines of growth; mouth transversely reniform, obtusely rounded at the sides, 
and having a deep semielliptical sinus in the middle of the edge when perfect, as also indicated by the lines 
of growth. Septa moderately numerous, evenly convex, with simple transverse edges ; siphuncle large, central. 


83 


Diameter of moderate specimen two inches one line, proportional width of mouth 3, antero-posterior dia- 
meter of mouth *, diameter of umbilicus =. 

Some of the internal casts shew a small mesial ridge in parts of the periphery. The umbilicus is a little 
wider in proportion in the young shells. 

Position and Locality —Very rare in the dark carboniferous limestone of Poolwash, Isle of Man; not very 
uncommon in the carboniferous limestone of Lowick, Northumberland ; rather rare in the black beds over the 
main limestone of Derbyshire; very rare in the limestone of Kendal, Westmoreland. 


NaAvTILUS INGENS (Aart. Sp.) 


Ref. and Syn.= Conch. Naut. A. ingens Martin, Pet. Derb. t. 31. = Nautilus id. Phill. Geol. York. Vol. IT. 
t. 18. f. 4+. pentagonus Sow. Min. Con. t. 249. f. 1. 


Dese.—Discoid, gibbous, of about four whorls (rarely more than one and half preserved), about one 
half of each whorl of the spire concealed by the inyolutions; umbilicus wide, usually with sloping sides, and 
then defined by an obtuse angulation from the sides of the shell, or (in other specimens, or other parts of 
same specimen) moderately convex and undefined; volutions thick, sides either very convex or slightly 
flattened ; periphery either broadly rounded or obtusely carinate along the middle; edge of the mouth with 
a rounded, angular sinus in the middle; septa simple, moderately convex ; siphon nearly central, a little 
nearer the inner than the outer margin. Dimensions of small specimen, diameter five inches, proportional 
diameter of last whorl =, diameter of umbilicus 4, width of last whorl “. Shell having the surface marked 
with fine, obsolete, transverse lines of growth. Last few septa, with a diameter of one inch and half, four 
lines apart; with a diameter of four inches, one inch apart. Adult diameter about nine inches. 

The examination of a great number of large specimens induces me to propose the union of Nautilus 
pentagonus (Sow.) with this species, because out of a great number of specimens with rounded periphery, 
some have the inner whorls convex on the sides, and the outer ones flattened, and there are all gradations 
between the broadly rounded periphery of the true V. ingens, and the keeled exterior of the VV. pentagonus; 
but it curiously happens that the two widest extremes which I have seen are at the two ends of one large 
fragment from Closeburn, which in itself would set the question completely at rest; further, this latter speci- 
men so strongly keeled in its unseptate portion, shews the impression of simply rounded whorls of the spire 
on its inner margin. 

Position and Locality.—Common, of large size, in the impure limestone of Lowick, Northumberland ; 
common in the red carboniferous limestone of Closeburn, Dumfriesshire; rare in the carboniferous limestone 
of Kendal; rare in the carboniferous limestone of Derbyshire. 


Nautitus Lui1 (Martin). 
Ref. and Syn.= Conch. N. A. Luidi Martin, Pet. Derb. t. 35. f. 1, 2. 


Desc.—Discoid, of two and half gradually increasing whorls, not embracing; (centre pervious;) mouth 
transversely oval; periphery very broad, convex, sides narrow, rounded, sloping rapidly with slight convexity, 
to form the wide umbilicus. Entire surface marked with about thirty-six subequal, narrow, thread-like keels, 
slightly smaller on the sides of the umbilicus, separated by wider, slightly concave, spaces ; about five ridges 
in three lines on middle of body-whorl, at an inch and half in diameter, closer at smaller size, and fewer in 

[easc. 111. ] 4 
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the same space when larger ; all the ridges set with small spinulose tubercles, about as far from each other as 
the ridges are apart, and slightly extended transversely so as to form indistinct rows across the whorls, nearly 
direct on the sides, and with a slight backward wave on the periphery. Septa moderately concave, with nearly 
simple edges, having a slight backward wave on the prominent middle of the sides, nearly direct across the 
periphery. Diameter of rather small specimen one inch six lines; proportional antero-posterior diameter of 
last whorl °%,, diameter of inner edge of umbilicus ,, width of penultimate whorl =, width of mouth (greatest 
at middle) =. 

This species seems to be liable to considerable variation in form from pressure, and especially a flattening 
of the sides, which, however, is certainly not the normal form. I have not seen the siphon, but Martin places 
it a little within the outer edge. 

Position and Locality—Not very uncommon in the black beds over the main carboniferous limestone 


of Derbyshire 


NautiLus oxystomus (Piill.) 
Ref.—Phill. Geol. York. Vol. I. t. 22. f. 35, 36; de Kon. Anim. Foss. Bel. t. 49. f. 3. 


Desc.—Lenticular, very much compressed laterally; greatest thickness at the edge of the small shallow 
umbilicus, from whence the sides slope, almost flatly, to the thin, very acutely carinated periphery ; whorls about 
four, their edges distinctly visible in the umbilicus ; the mouth very elongate, lanceolate, embracing three-fourths 
of the sides of the penultimate whorl. Surface of inner whorl spirally suleated, of the outer turns smooth, or 
with extremely fine, obsolete transverse lines of growth, having a very strong forward wave in the middle, and 
asmall, slightly marked one at the sloping edge of the umbilicus. Internal casts shew the septa strongly arching 
forwards from the umbilicus to a flat, solid band, about two or three lines wide, produced by the internal cavity 
not quite reaching the edge; the last chamber occupies rather less than half the last whorl, and is marked by 
a narrow, deep sulcus, a little on the inner side of the middle, produced apparently by a corresponding ridge on 
the interior of the shell, of which there is no trace on the outside. Diameter of average specimen three inches, 
proportional antero-posterior diameter of mouth to the lateral edges ;;,,, width of penultimate whorl visible within 
the umbilicus ;, width of umbilicus 4, greatest transverse diameter of mouth about ;;, distance of the septa 
in the last whorl from each other two and a half lines. 

I have not been able to observe the siphuncle in this species, but according to de Koninck it is very 
small and nearly central a little outside of the middle. The inner whorl is scarcely embraced by the succeeding 
one, is not compressed, and has a broad, convex periphery ; the next has a much more acute periphery, and is 
correspondingly embraced by the succeeding turn. 

Position and Locality—Rare in the carboniferous limestone of Lowick, Northumberland. 


Nautixus (Discites) QuUADRATUS (/em.) 


Ref. and Syn.—Flem. Brit. Anim. = (IV. bicarinatus M. V. K. Geol. Russ. t. 25. f.10. =. Verneuilanus d’Orb. 
Prod. p. 110.) = NV. swbsulcatus Phill. Geol. York. Vol. II. t. 17. f. 18 and 25; Geol. Trans. Vol. V. t. 40. 
f.'7; de Kon. Anim. Foss. Bel. t. 30.f.6; t. 47.£.9; t. 49. f. 4. 


Dese.—Discoid, compressed, of little more than two volutions; section of the whorls subquadrate ; the sides 
and periphery nearly equal in width, flattened, and at right angles; the sloped sides of umbilicus very steep, and 
about as wide as the inner margin between them ; periphery usually flat in the middle, and very slightly sloping 
at the sides towards the lateral angles, each lateral fourth bearing from one to five fine thread-like ridges (most 
usually the former number) ; sides sometimes nearly flat, on the half near the umbilicus moderately convex ; and 
the outer half moderately concave; but many specimens having each side obtusely ridged along the middle 
by two broad shallow sulci, while a few rare specimens have the sides divided into five coarse, subequal ridges, by 
three wider concave sulci; occasionally also the middle part of the periphery more prominent than the lateral 
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thirds, and concave (sometimes all these varieties in a single specimen). Surface crossed by very minute sigmoid 
strize on the sides, arched backwards on the inner half, also strongly arched backwards on the middle of the 
periphery (where in perfect preservation the transverse strize are crossed by minute spiral ones under the lens). 
Septa moderately numerous, their edges gently arched backwards on the sides and periphery ; body chamber 
occupying half of the last whorl; siphon small, close to the outer edge. Diameter one inch seven lines; pro- 


35 30 


portional thickness, or width of mouth at edge of umbilicus, =, width of periphery =, diameter of inner edge 
of umbilicus ;4,, antero-posterior diameter of mouth ;;,, distance of septa apart in last whorl one line. 

The originally described type of Dr Fleming (resembling de Koninck’s, t. 49, f. 4) is common in Scotland, 
and has the periphery almost or quite as wide as the sides, its lateral keels being very fine, and the lateral fourths 
not perceptibly sloping ; the sides also being flat and without distinct sulci; the passage, however, is imperceptible 
between such specimens and those with an obtuse spiral ridge in the middle of each side; and from these again 
into the forms with the lateral fourths of the periphery sloping, leaving the middle half elevated and concave. 
The variety with five sulci on the sides is very rare, but one of the Lowick specimens combines most of the above 
varieties ; and having the middle of the periphery elevated and channelled on the inner whorls, but flat on the 
outer ones, shews that this difference is independent of age. Like many of this subgenus (Discites) the 
body-whorl in old specimens is slightly disjoined. 

Position and Locality—Common in the carboniferous shale of Craige, Kilmarnock; carboniferous lime- 


stone of Lowick, Northumberland. 


NaAutTiLus (Discites) sutcatus (Sow.) 


Syn. and Ref.—Sow. Min. Con. t. 571. f. 1 and 2; Phill. Geol. York. Vol. II. t. 22. f. 31,32; =(N. sul- 
cifer +N. dorsatus) L’Ey. Mem. de la Soc. Geol. de France, Vol. I. t. 2. f, 1 to 4. 


Dese.—Discoid, moderately compressed ; of two and a half gradually increasing whorls, completely exposed 
in the deep, almost vertical-sided umbilicus; greatest thickness of the whorls at the edge of the umbilicus, 
from whence the sides gradually conyerge to the sharply-defined, narrow periphery, which is moderately concave 
between the two bounding keels; the outer half of each side of the whorls is occupied by two deep, concave, 
spiral sulci, each only slightly narrower than the periphery, the inner more prominent half of each side, towards 
the umbilicus, seems simple in ill-preserved specimens, but is split into three equal ridges by two narrow sulci in 
all moderately well-preserved examples; all the sulci indistinct near the mouth of old specimens. Surface 
crossed by very fine, transverse strize of growth; retroflexed on the periphery and on the middle of each side, 
the flexures strongest in old specimens; last chamber occupying half of the body-whorl; septa moderately 
numerous. Diameter of average specimen one inch seven lines, proportional antero-posterior diameter of mouth 
* diameter of umbilicus “4, width of periphery at mouth *4, width of mouth at edge of umbilicus {;, or 
slightly more. 

This species is easily distinguished by its narrow, sharply-defined periphery, and the two very broad 
and two small spiral grooves on each side. All authors describe the siphon at some point between the centre 
and outer margin, but I have not been able to see it. 

Position and Locality—Rare in the carboniferous limestone of Kendal, Westmoreland. 


Nautitus (Discites) TRocHLEA (M/*Coy). Pl. 3. H. fig. 16. 
Ref—M Coy, Synop. Carb. Foss. Irel. t. 3. f. 4. 


Dese.—Discoid, of two and a half rapidly enlarging whorls, almost entirely exposed in an umbilicus, with 
vertical sides; sides of the shell nearly flat, sloping with slight convexity from the rectangular edge of the 
umbilicus to the narrow, deeply-concave periphery, which is bounded by two acutely angular edges; mouth 
widely trigonal, notched at apex by the concavity of the periphery ; septa moderately numerous, having a broad 
backward curve on the sides, and a more abrupt one on the periphery, the two separated by an acute forward 
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angulation on the lateral edge of each side; last chamber occupying nearly half of the body-whorl. Diameter 


five inches, proportional diameter of umbilicus =, antero-posterior diameter of mouth =, width of penultimate 


whorl , width of mouth at outer edge of umbilicus ,{,, width of concave periphery at mouth =. 

This species (of which only a fragment of the body-whorl has been hitherto figured) is distinguished from 
the N. discus (Sow.) by the much shorter and wider mouth, and smaller and deeper umbilicus, and the conse- 
quent much greater thickness, or less lateral compression, in proportion to the diameter. 

Position and Locality.—Rare in the carboniferous limestone of Kendal, Westmoreland. 

Explanation of Figures.—-P\. 3. H. fig. 16, side view of specimen, reduced one half linear; 16 a, section 


natural size. 


NAUTILUS TUBERCULATUS (So7.) 


Ref—Sow. Min. Con. t. 249. f. 4; Phill. Geol. York. Vol. II. t. 22. f.29; M. V. K. Geol. Russ, 
Wolk sta 2bets 12: 


Desc.—Discoid, of one and a half or two whorls commonly preserved, inner whorls very slightly concealed 
by the following ones; greatest thickness at the edge of the periphery, which is very broad and gently convex, 
and usually marked along the middle of internal casts by a faint, cord-like, mesial ridge ; edges of the periphery 
broadly flattened, slightly sloped towards the umbilicus, and divided into obtuse tubercles, which are either 
conoidal or slightly elongated in the direction of the centre of the umbilicus, beyond this area the inner 
margin of the umbilicus slopes with slight convexity very rapidly to the tuberculated edge of the preceding 
whorl; about sixteen tubercles on each side of each whorl; the septa moderately convex, the edges moderately 
coneave towards the mouth, both on the sides and periphery, forming a forward rounded angle on the line where 
the tubercles are placed; siphuncle very large, central; last chamber occupying rather more than one-third of 
the last whorl. Width of mouth eleven lines, proportional antero-posterior diameter of ditto 4. 

Our specimen only exhibits one septum, and the last chamber of this species, but it agrees perfectly with 
the chambered portions as figured by Phillips and Murchison, de Verneuil, and Von Keyserling, and tolerably 
well with the figure in the Mineral Conchology, with the exception of an apparent concavity in the periphery of 
the latter, and the want of the fine medial ridge. On writing to Mr Sowerby, however, he most kindly fur- 
nished me with exact measurements and outline of the original specimen, which agree exactly with our example, 
in the broadly-convex periphery, trace of the medial ridge, &e. In the Geology of Russia a portion of the 
external shell is mentioned, proving the surface to have been marked by fine transverse lines of growth, arched 
backwards on the periphery, to correspond with the sinus in the outer lip. According to both those authorities 
there is a septum at each tubercle, and one between each pair; and taking the entire diameter as 100, the pro- 
portional diameter of the inner edge of the umbilicus is jj, (to 333), the width of the exposed portion of the 
penultimate whorl is ; (to ;;), the antero-posterior diameter of the mouth % (to #4), and the width thereof 
is &; the proportions in brackets being those of Phillips’s figure, the others from Murchison, de Verneuil, 
and Von Keyserling. 

Position and Locality.—Rare in the carboniferous shale of Halifax. 


NavtiLus TuBEROSUS (A/°Coy). PI. 3. H. fig. 15. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Dese.—Discoid, greatest width of the whorls at the angle bounding the periphery, which latter is very wide, 
moderately concave in the middle, and having the angle on each side undulated into large, obtuse, tubercles 
(about an inch and half from tip to tip on last whorl) ; sides sloping rapidly with slight convexity to the umbili- 
cus; mouth, subquadrate, angles rounded, inner side smaller than the other three. Diameter seven inches, 
nine lines; width of last whorl, two inches, two lines; width of periphery two inches, ten lines; at inner edge 
one inch, ten lines; diameter of umbilicus about three and half inches. 

I have not distinctly seen the surface of this very large species, but it seems to be smooth. The compara- 
tive flatness and width of the sides, more quadrate mouth, and deeply concaye periphery, easily distinguish it 
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from the V. tuberculatus (Sow.), which is the only allied form. In the figure in the Mineral Conchology of 
Nautilus tuberculatus (t. 249) there is an apparent concavity of the section of the periphery; but as this did 
not agree with the inner outline, I doubted its correctness, and on writing to Mr Sowerby he very kindly fur- 
nished me with the exact form of the section of the original specimen, proving that the periphery is convex, and 
regularly rounded, contrasting in the strongest manner with the present species, which also wants the medial 
line of the VV. tuberculatus. I have only indistinctly seen the septa, which seem to be regular, moderately arched, 
and rather close. The position of the siphon is unknown. 

Position and Locality.—Very rare in the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P1. 8. H. fig. 15, transverse section of whorl, natural size; fig. 15 a, view of 
periphery, reduced one half in diameter ; fig. 15 5, side view of half of last whorl, reduced half a diameter. 


Genus. AGANIDES. See p. 401. 
AGANIDES Barpotanus (JZ. V. K. Sp.) 
Ref. and Syn. = Goniatites Barbotanus M. V. K. Geol. Russ. t. 27. f. 3. 


Dese.—Globose, whorls greatly embracing, umbilicus very minute, or closed ; surface crossed by very fine, 
flat, slightly sinuous strie; greatest thickness near the inner edge of the whorls; periphery very broadly 
rounded convex ; sides very slightly convex, sometimes slightly compressed ; mouth transversely lunate ; septa 
moderately numerous; mid-lobe long, rather narrow, trifid, but not very deeply notched, extending as far back 
as the upper edge of the first lateral sinus of preceding turn ; first lateral sinus very large, much wider than the 
mid-lobe, semicireularly arched at its anterior extremity; first lateral lobe small, linguiform, pointed, shorter 
than the mid-lobe, extending slightly farther back than the upper edge of the first lateral sinus ; second lateral 
sinus as broad as the first, semicircularly arched into the umbilicus. Diameter 9 lines, diameter of umbilical 
depression ;{;, width at inner edge of mouth 7. 

This species much resembles the Goniatites micronotus and G. implicatus of Phillips, but is distinguished 
by its more globose form, by the mid-lobe not extending within the level of the first lateral sinus on each side of 
the preceding septum. Our specimens have the depression marking the umbilicus slightly larger than in the 
figure of the Geology of Russsia; but as this character varies in all the allied species, I have no doubt of the 
identity of the form; the mid-lobe agrees exactly with the septa as represented on the above figure 34, rather 
than with the magnified septum 3c, in being narrower and less deeply cleft than the latter. Two specimens 
in the collection of Count Miinster, marked Yorkshire, though more probably Isle of Man, bear the manuscript 
name Goniatites Vernewil. 

Position and Locality—Not uncommon in the black carboniferous limestone of Isle of Man; rare in the 
carboniferous limestone of Craige, near Kilmarnock. 


AGANIDES CARBONARIUS (Sow. Sp.) 


The original specimens in the collection, from the Culm limestone of Venn, Swimbridge, described 
by Sowerby under the name Gioniatites carbonarius, in the Transactions of the London Geological Society 
(2nd Series, Vol. V. t. 52. p. 89), are fragments, the specific characters of which cannot be recognised ; and 
the name (even if it had not been used by continental writers for a different species) should he erased from 
our lists. 


AGANIDES DIADEMA (Gold. Sp.) 


Ref. and Syn. = Goniatites (Ammonites) diadema (Gold.) ; Dumont, Dese. de Liege, p. 356 ; Beyrich, Goniat. 
t. 2. f.8 to 10; 2+ Goniatites striolatus Phill. Geol. York. Jol. 1. t. 19. f. 15 to 18. 


Desc.—Discoid, periphery very convex, broadly rounded, sides gently convex, more or less flattened, the 
width being very variable (but greatest in the young of all varieties); umbilicus rather large, deep, with 
an angular, prominent margin, which is either smooth or crenulated by the ends of the transverse striz ; 
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mouth semielliptical, deeply indented by the preceding whorl; surface crossed by transverse strie, very 
variable in size (six in two lines on average specimens, one inch in diameter, but often finer), nearly direct and 
simple on the young whorls, but di- or tri-chotomous near the edge of the umbilicus on the old ones, in which 
they are gently sigmoid on the sides, and have a broad, shallow, backward wave on the periphery ; occasionally 
two or three constrictions on the cast, coinciding in direction with the striee. Septa: mid-lobe slightly broader than 
long, with diverging sides, trifid ; the middle lobules less than half the length of the lateral ones, which are only 
half its whole length; first lateral sinus broadly rounded at the end, with sub-parallel sides narrower than the 
mid-lobe; first lateral lobe small, linguiform, pointed, a little longer than wide, scarcely exceeding the mid-lobe in 
length; second lateral sinus reaching nearly to the height of the first, extending with slight convexity into the 
umbilicus. Diameter of average specimen one inch two lines, diameter of umbilicus =, width of mouth 
at edge of umbilicus = to =. 

The extreme flattened varieties noticed on the continent have a width of mouth at umbilicus of only ;*,, and 


20 


a diameter of umbilicus of only 3); these are generally large specimens. The thickest extremes have the 


umbilicus “°, and the width of mouth at umbilicus =. Our specimens do not shew the septa distinctly, 


but in external characters are perfectly identical with the continental examples. Most foreign authors quote the 
Goniatites striatus of Phillips as a variety of this species, of which his small figures are very possibly the young, 
but his figures 14 and 19 by no means agree with the species in question. The last chamber occupies nearly 
all of the last whorl. The greater compression, smaller umbilicus, finer striae, and want of the large tubercles 
on the edge of the umbilicus, distinguish this species from the A. Listeri. 


Position and Locality—Very common in the limestone nodules of the coal-shale near Halifax. 


AGANIDES GILBERTSONI (Phill. Sp.) 


Ref. and Syn. = Goniatites Gilbertsoni Phill. Geol. York. Vol. II. t. 20. f. 27 to 31. 

Dese.—Lenticular, much compressed, sides gently convex, greatest thickness close to the umbilicus, sloping 
gently from thence to the periphery, which is narrow and rounded ; umbilicus very minute, not exposing the 
inner whorls; surface nearly smooth, crossed with microscopic sigmoid strie. Septa close, regular; mid-lobe 
extremely wide, deeply bilobed, the intervening sinus bifid, oblong, a little longer than wide, and alone occu- 
pying the periphery; lateral portions of the mid-lobe broader than the sinus on the periphery, deeply bilobed, 
and placed upon the sides; first lateral sinus narrow, parallel-sided, rounded at tip, extending about as far 
forward as the end of the notch in the lateral part of the succeeding mid-lobe; usually two strong lateral 
spiral sulci on the casts coincide with the outer sides of the mid-lobe and first sinus ; first lateral lobe of moderate 
length, elliptically pomted, obtuse, scarcely as long as the lateral parts of the mid-lobe; second lateral sinus 
broad, strongly arched. Average diameter six and half lines, proportional diameter of umbilicus ;;,, width of 
mouth at umbilicus “4, width of periphery about 5. 

The septa of this species are very anomalous in any point of view, but less so if we view the bifid portion of 
the septa on the periphery, and the next bifid portions on the sides as parts of one great mid-lobe, as I have 
done above, than if we follow Professor Phillips, and consider the bifid peripheral portion as the homologue of 
the bifid mid-lobe of other species of the genus, which on this latter view would be directed towards the mouth 
instead of from it: the direction of the large second lateral sinus at the margin of the umbilicus is entirely in 
favour of my proposed mode of viewing these inflections. 

Position and Locality—Not uncommon in the black carboniferous limestone of the Isle of Man. 


AGANIDES HEnstowr (Sow. Sp.) 
Ref. and Syn.= Ammonites Henslowi Sow. Min. Con, t. 262. 


Desc.—Discoid, compressed, of fiye or six very gradually increasing whorls, entirely exposed in the very 
wide, shallow umbilicus; sides flattened, very slightly convex, with an abrupt, nearly vertical, narrow slope at 
the edge of the umbilicus; periphery as broad as the mouth at edge of umbilicus, evenly rounded, very convex ; 
surface unknown; septa rather distant; mid-lobe large, very acutely angular, simply pointed, nearly as wide 
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as the periphery at base ; first lateral sinus broad, semielliptically rounded; first lateral lobe narrower than 
the first sinus, lanceolate, acuminate at the end, yery slightly passing the radial line; second lateral sinus 
resembling the first lateral lobe in size and shape; second lateral lobe larger than the rest, similar to the first 
in shape, but passing the radial line by rather more than half its width; third lateral sinus resembling the 
second in shape, but rather smaller; third lateral lobe smaller than the rest, less acutely pointed, and barely 
touching the radial line; fourth lateral sinus semielliptically pointed, a little exterior to the edge of the 
umbilicus. Diameter of average specimen four inches, proportional antero-posterior diameter of last whorl 3%, 
diameter of umbilicus , width of mouth ;5, diameter of penultimate whorl 7°. 

The siphon of this species is not distinctly visible in the specimens in the collection, one of which formed 
the originally figured type of the species. The septa are remarkable for the near similarity of the lobes, and 
sinuses (= saddles of continental writers) in size and shape; the lobes are however rather more pointed. This 
is one of the few Aganides of the carboniferous period with simple mid-lobes. 

Position and Locality—Not very uncommon in the dark carboniferous limestone of Scarlet, Isle of Man. 


AGANIDES IMPLICATUS (Phill.) 


Ref. and Syn. = Goniatites implicatus Phill. Geol. York, Vol. II. t. 19.f. 24, 25. 


Desc.—Discoid, sides gently convex, flattened, greatest thickness close to the umbilicus, which is very 
minute, or almost obsolete ; periphery very broad, obtusely rounded; surface nearly smooth, with very delicate, 
transverse strize, nearly straight on the sides near the umbilicus, slightly waved forwards near the edge of the 
periphery, and arched backwards on the middle of the periphery. Septa: mid-lobe oblong, twice as long as wide, 
trifid, the middle lobule very small, much shorter than the lateral ones, which are less than one-third the length 
of the mid-lobe ; first lateral sinus much broader than the mid-lobe, widely rounded in front, the outer line 
diverging, but the inner one (common to the mid-lobe) parallel with that of the other side ; the anterior end of 
the first lateral sinus passes nearly one-third of the length of the succeeding mid-lobe in height; first lateral 
lobe small, triangular, pointed, with converging straight sides, scarcely equalling the mid-lobe in length; second 
lateral sinus little more than half the height of the first, and passing into the umbilicus. Diameter of large 
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specimen one inch seven lines, diameter of umbilical depression =, width of periphery %, width of mouth at 
edge of umbilicus = (greater in smaller specimens), = at one inch three lines in diameter, #3 at eleven lines in 
diameter. 

The septa are remarkable for the parallelism of the sides of the mid-lobe and first lateral sinus on each side, 
and for the encroaching of these on each other in succeeding septa in such a way that there is often an appear- 
ance on casts of two parallel continuous spiral lines on the sides of the periphery. 


Position and Locality —Not uncommon in the carboniferous limestone of Poolwash, Isle of Man. 


Aaanipes Listert (Mart. Sp.) 


Ref. and Syn. = Oonch. Naut. Am. Listeri Martin, Pet. Derb. t. 35. f. 3. = Ammonites Listeri Sow. Min. Con. 
t. 501. f.1; de Kon. Anim. Foss. Bel. t. 51. f. 4; Phill. Geol. York. Vol. II. t. 20. f. 1.=<A. sacer 
Dumont = A. carbonarius Von Buch, Ueber. Amm. und Gon. t. 2. f. 9. 


Desc.—Globose, subdiscoid, of about five rapidly increasing whorls; sides and periphery regularly arched, very 
convex; umbilicus large, conical, deep ; mouth transversely reniform, greatest width at the edge of the umbilicus, 
which is marked with about twenty-two small rounded tubercles on each side of each whorl, from which short 
obtuse ribs extend about half-way down the umbilicus, the remainder of which is smooth; on the exterior each 
tubercle gives rise to a small bundle of two, three, or four obscure, obtuse, unequal ridges, having a broad 
shallow wave on the periphery, parallel to which are thicker constrictions on the casts, at distances of about a 
quarter of a volution; the external shell is thin, and, when preserved, shews a strong, transverse, subimbricating 
striation (about sixteen striz in two lines on large specimens, five of the internal ribs in the same space), 
crossed by some very faint, more distant, regular, spiral striz under the lens, slightly crenulating the transverse 
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strie. Septa: mid-lobe trifid, the lobules pointed, the middle one one-fourth the length of the lateral ones ; 
Jirst sinus large, semicircularly rounded at the end, with subparallel sides, twice as long as the indentation in the 
mid-lobes ; first Zateral lobe lanceolate-acuminate at apex, as long as the mid-lobe, but rather narrower than the 
first sinus; second sinus scarcely marked, about two-thirds the length of the first sinus, coinciding with the edge 
of the umbilicus, into which its outer side extends nearly at right angles with its inner one. Diameter of 
average specimen one inch eight lines, proportional diameter of outer edge of umbilicus “, width of mouth %, 
antero-posterior diameter of mouth =. A young specimen five lines in diameter has the umbilicus “, and 
width of mouth °°. 

In yery young specimens the umbilicus is rather larger, and the tubercles or crenulations on the edges give 
rise each only to one or two transverse ridges, which are more strongly marked and more sinuous than in the 
adult, and seem in this state to coincide with the Goniatites Marianus, Murchison, Verneuil and Keyserling, 
Geol, Russ. t. 27. f.@. The substance of the shell is excessively thin, and on the exterior the fasiculate ridges 
are obscured by the transverse striz. 

Position and Locality—Not uncommon in the coal-shale of Halifax. 


. 


AGANIDES RETICULATUS (Phill. Sp.) 


Ref. and Syn.= Goniatites reticulatus Phill. Geol. York. Vol. II. t. 19. f. 26 to 32. 


A crushed fragment from the carboniferous limestone of Lowick, and two from that of the Isle of Man, 
possibly belong to this species, but shew no septa, and are too imperfect for description. 


AGANIDES SPHaRICUS (Mart. Sp.) 
Ref. and Syn.=Conch. Naut. sphericus Martin, Pet. Derb. t, 7. f.38 to5; de Kon. Anim. Foss. Bel. t. 50. f. 9. 


Dese.—Globose, subsphzeroidal, very slightly flattened towards the umbilicus, which is small, very deep, 
rounded, and exposes the edge of the inner whorls. Septa: mid-lobe trifid, narrow, the middle lobule short, 
pointed, about one-third the length of the lateral ones, which are very acutely angular ; first sinus broad, acutely 
angular, usually obtuse at the tip, and not extending quite so far forward as the centre lobule of the succeeding 
mid-lobe, about twice and half the length of the divisional sinus of the mid-lobe; first lateral lobe tongue- 
shaped, abruptly attenuated, and acutely pointed at the extremity, scarcely exceeding the mid-lobe in length, 
about equal in width to the mid-lobe at base ; second sinus obtusely rounded, not extending quite so far forward 
as the first, its outer margin extending with slight curvature into the umbilicus. Surface crossed by nearly direct, 
regular, transverse, fine, broad, flat, slightly imbricating striz, serrated on their free edge (about eight to ten 
strie in one line). Diameter of small specimen ten lines, proportional diameter of umbilicus 35, width of 
transverse reniform mouth 3, antero-posterior diameter of mouth in middle 3%. 

There is no trace in the typical Derbyshire specimens of the coarse spiral suleation, represented in Prof. 
Phillips’s larger figure of the species; the transverse crenated striae, on the contrary, being strongly marked 
under the lens, and agreeing exactly with the surface of his Goniatites crenistria. 

As M. @Orbigny has found a more, and a less, compressed variety of most of the common Ammonites 
(indicating in his opinion the sexes of the species), I think there can be little doubt of the propriety of uniting 
the A. sphwricus with what Martin called the compressed variety thereof, and what Sowerby and other writers 
eall the G. striatus; more particularly as I find that the first lateral sinus is pointed in both when well marked 
(contrary to the supposition of Phillips), and that the difference of length noted in the first lateral lobe by 
M. de Koninck as distinctive of the species, varies to the slight extent alluded to in different parts of one 


specimen, 
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Var. B. crenistria. 
Ref. and Syn. = Goniatites crenistria Phill. Geol. York. Vol. II. t. 19. f..7, 8, 9. 


Desc.—Septa and striation as in the typical form, but the sides moderately compressed; and sometimes slight 
extensions of the serrated edges of the strie form interrupted spiral lines. Average diameter one inch seven 
lines, proportional diameter of umbilicus 44, width of mouth varying from # and & to # and ¥%; transverse, 
flat, serrated, striae averaging seven in one line, at middle of specimen one and half inches in diameter. 

The only difference between this and the typical A. sphwricus is the more compressed form, which the pro- 
portional measurements given above, of specimens differing little in size, shew to be very variable. I at one 
time thought the proportion of the mid-lobe which would be cut by a line connecting the apices of the first lateral 
sinus of each side, might serve to separate the species from the true sphwricus, but I now find that this 
character, depending on the closeness of the septa, varies irregularly in different parts of the one specimen. 

The variety y. striatus (A. striatus of Sowerby) is not in the collection; it only differs from the var. 
crenistria by having spiral striz stronger than the transverse ones; it has been united with the G. crenistria 
by de Koninek, with much propriety, I think, The Ammonites minutus Sow., supposed by de Koninck to be 
the young of the A. sphwricus, is a cretaceous fossil. 

Position and Locality—Common in the carboniferous limestone of Derbyshire; common in the car- 
boniferous limestone of the Isle of Man. 


AGANIDES SPIRORBIS (Gib. Sp.) 


Ref. and Syn.=Goniatites spirorbis Gilb. Phill. Geol. York. Vol. If. t. 20. f. 51 to 55. 


Dese.—Discoid, flattened, of seven and a half rounded whorls, moderately embracing, but leaving one half of 
their width exposed in the very wide shallow umbilicus ; the innermost half whorl dilated, forming a Nawtiloid 
nucleus; sides of the whorls yery convex; edge of the umbilicus very narrow, abruptly rounded; mouth semi- 
elliptical, indented by the preceding whorl; periphery narrow, rounded. Surface crossed by fine transverse 
striae. Septa (indistinctly seen): mid-lobe wider than long, with converging sides, and broad obscurely trifid 
extremity ; first lateral sinus obtusely trigonal, rounded at the extremity, rather wider at base than long; first 
lateral lobe wide, rotundato-trigonal, shorter than the mid-lobe; second lateral sinus scarcely arched, nearly 
perpendicular to the edge of the umbilicus, into which it runs. Average diameter from two to three lines, pro- 
portional width of umbilicus about ;{;, width of last whorl ,{3. 


Position and Locality—Not very uncommon in the black carboniferous limestone of the Isle of Man, 


Genus. ORTHOCERAS. See p. 312. 


Ortuoceras (Loxoceras) Breynt (Mart. Sp.) 
Ref. and Syn.= Conch. N. Orthoceratites Breynit Martin, Pet. Derb. t. 39. (not of Sow. Min. Con.). 


Desc.—Rapidly tapering (at an angle of about 14°); moderately depressed, section broad-oval. Septa 
from last chamber, to four lines in diameter, averaging five to six in the space equal to a diameter; very slightly 
oblique on the narrow sides, slightly higher or more anterior on one of the broad sides, which they cross 
with a scarcely perceptible wave towards the mouth; a little lower or more posterior on the other broadside, 
in the middle of which is a strong backward wave, near to which the siphuncle is placed on the conjugate 
axis. Siphuncle small, and a little within the margin, where it passes through the septa, but dilated between 
them into depressed spheroidal beads, about twice as wide as long, and touching the surface throughout the 
length of the shell; interior of the siphon traversed by a small continuous tube, attached to the inner walls 
of the dilated portion by radiating, vertical, shelly partitions (about eight in a whorl), constricted by transverse 
stronger partitions in the middle of each dilatation (or intermediate between the septa). Surface (indistinct) 
apparently marked with fine, obtuse, transverse striae. The proportion of the long and short diameter of the 
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section is as 100 to 85. A specimen five inches long is one inch three lines wide at the large end, and two 
lines wide at the apex, the dilated part of the siphon at the latter point equalling the whole diameter of the 
shell, but being only five lines wide at the anterior end, where two chambers occupy a space of slightly less than 
half an inch, while six chambers occupy the same space at the smaller end. 

The internal structure of the siphon is that of Actinoceras of Stokes, though it is marginal in position, and 
the septa are oblique. Sowerby’s figure under this name has the septa too oblique and too close to agree 
accurately with the species. 

Position and Locality—Very common in the red carboniferous limestone of Closeburn, Dumfriesshire ; 
rare in the dark carboniferous limestone of Isle of Man; common in the black beds overlying the main carbo- 
niferous limestone of Derbyshire, more rare in the underlying white beds ; not uncommon in the dark carboni- 
ferous limestone of Lowick, Northumberland. 


ORTHOCERAS (Poterioceras) CORDIFORME (So7.) 
Ref.—Sow. Min. Con. t. 247. 


Desc.—Very broad, ovate, short ; chambered portion very rapidly tapering, obtusely conical; last chamber 
slightly shorter than the chambered part, abruptly constricted to a short narrowed neck near the mouth; 
greatest width near the last septum. Length of small specimen, imperfect at the apex, nine inches, width 
(probably increased from compression) seven inches, width of mouth five inches, uence of the septa from each 
other five to six lines, length of perfect last chamber four inches. 

This species grows very much larger than the above measurements, which are taken from a specimen from 
which probably nearly two inches of the posterior end is absent, Mr Sowerby’s figure giving very nearly the 
true proportions of the septate part. I am unable to say how much of the obvious compression of our specimens 
is natural ; one of them shews very distinctly the new character of the narrow, contracted, neck-like mouth. I 
have not ascertained the position of the siphon, which, according to Mr Sowerby, is inflated between the septa. 

Position and Locality —Rare in the carboniferous limestone of Lowick, Northumberland. 


OrTHOCERAS (? Poterioceras) CORNU-VACCINUM (Jé*Coy). PI. 3. H. fig. 17. 
Ref —M'Coy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Desce.—Conical, rapidly tapering to an obtusely rounded point, very slightly arched; section perfectly 
circular throughout ; septa very oblique, flattened, slightly convex, moderately approximate, extending much 
farther forward on the inner side of the general curve than on the outer or convex aspect, the lateral edges being 
very slightly sigmoidal; on account of their obliquity the septa are broad-oval in form, the longest diameter being 
in the antero-posterior direction ; siphon large, about its own diameter within the outer edge (corresponding with 
the convexity of the general curve of the shell). Surface horny in appearance, marked with irregular, scratch- 
like, longitudinal markings, and fine, nearly regular, transverse, impressed strixe, separated by rather wider, 
flattened spaces; thirteen transverse strize in two lines at an inch and quarter in diameter, about twenty in 
the same space at nine lines in diameter. Length of average specimen five inches nine lines; two inches three 
lines in diameter at the anterior end, and regularly tapering to the obtusely pointed apex in the above length ; 
average distance of the last few septa two lines. 

The above measurements are of average-sized specimens, although examples occasionally occur a couple 
of inches longer; the peculiar, slightly curved, obtusely pointed, rapidly tapering form, and peculiar, horny-looking 
texture, have suggested the specific name. The only described fossil it has any resemblance to is the Cyrtoceras 
Verneuilanum of de Koninck (Anim, Foss. Bel. t. 48. f. 6), but is easily distinguished by that species having a 
broad-oyal, transverse section, while the section of the present fossil is perfectly circular, and the septa, which 
from their obliquity appear oval, have their long axes placed in the opposite direction; the curvature is 
also less in our fossil. Some of the specimens shew a very slight contraction at the mouth, which renders it 
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probable that the species belongs to the subgenus Poterioceras, with which all the other characters agree exactly, 
and better than with any other section of Orthoceras. 
Position and Locality.—Not very uncommon in the carboniferous limestone of Lowick, Northumberland. 
Explanation of Figures.—P1. 3. H. fig. 17, side view of septate portion of specimen (wanting the last 
chamber), reduced one-half linear; fig. 17 @, portion of ditto, natural size, to shew the striation of the surface ; 
fig. 17 }, end view of portion of ditto to shew the difference between the oval septa, and the circular section. 


ORTHOCERAS CYLINDRACEUM (//lem.) 
Ref—Flem. Ann. Philos. Vol. V. t. 31. f. 3. 


Dese.—V ery gradually taperiug ; section nearly circular ; siphon large, nearly central ; chambers numerous; 
septa very slightly waved ; surface very minutely striated transversely. A specimen eight inches long is one 
inch five lines in diameter at the large end, and three lines in diameter at the imperfect small end; another 
fragment nearer the apex five lines in diameter at the large end and three inches long, is only one line and half 
in diameter at the small end ; at from one to two lines in diameter there are three chambers in a space equalling 
the diameter; there are three chambers and a half in a space equal to the diameter in a specimen five lines 
in diameter, and four and a half in a diameter when the diameter is one inch. 

This very slender species much resembles Fleming’s figure of the O. pyramidale, but tapers very much more 
slowly, and has the chambers obviously more numerous. The septa of the O. inequiseptum of Phillips are 
represented considerably closer than in this species. The original Devonshire specimens figured by Sowerby 
in the Geological Transactions (2nd Series, Vol. V.t. 52. f. 6, 7) under the name O. cylindraceum are indeter- 
minable fragments in the collection, and cannot be referred with certainty to this or any other species. 

Position and Locality—Rare in the black beds over the main limestone of Derbyshire; rare in the impure 
limestone of Lowick, Northumberland; rare in the carboniferous shale of Craige, near Kilmarnock. 


OrtHOocERAS (Cycloceras) FLieminet (A/‘Coy). PI. 3. H. fig. 18. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. XII. 


Dese.—Very gradually tapering ; section (? broad-oval) ; siphon subcentral, large, slightly eccentric; septa 
numerous, moderately convex, one coinciding with each of the external rings; surface girt with close, obtuse, 
prominent, transverse rings, little more than their own thickness apart, nodulated by about fourteen or fifteen 
strong, longitudinal cost, slightly further apart than the transverse rings (so that the oblong, intervening spaces 
are wider than long) and nearly equalling them in thickness; both transverse rings and intervening spaces 
marked by strong, transverse, imbricating strive, six or seven between the centre of one transverse ring and the 
next. A specimen (fragment), five lines long and two lines in diameter at the smaller end, has twelve rings. 

This species can only be confounded with the O. (C.) rugosum of Fleming, from which it is distinguished 
by its much more numerous and closer rings, fewer and larger longitudinal coste, stronger transyerse strize, and 
large siphon, far removed from the margin. 

Position and Locality —Very rare in the carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures.—P\. 3. H. fig. 18, side view of fragment, natural size; fig. 18 a, surface of 
ditto magnified; fig. 18 4, end view of septum, shewing position of siphon. 


- 


ORTHOCERAS (Poterioceras) FUSIFORME (Soi.) 
Ref.—Sow. Min. Con. t. 588. f. 1 and 2. 


Dese._—Slender, fusiform, gradually arched towards the apex; lateral outlines gradually tapering from the 
base of the last chamber to the apex, and very slightly tapering from thence to the mouth; dorsal outline 
regularly and gently arched ; ventral outline gradually arched from the base of the last chamber to the apex, 
but very abruptly sloping inwards, with slight convexity from thence to the mouth, which is thus much narrowed. 
Septa very numerous, with a slight sigmoid obliquity on the sides, crossing without wave at a more posterior 
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level on the inner, or concave, side of the general curve, and advanced correspondingly forwards on the dorsal, 
or convex, side; septa, in the greater part of the length, about a line and a half apart; the penultimate 
chamber, as usual, being smaller than the rest, and the septa only a line apart when the diameter is reduced 
to half an inch, and increasing to two lines apart when the diameter is one inch; transverse section broad- 
oval; siphon a little eccentric towards the inner or most posterior edge of the septa. Surface of the shell 
moderately thick, marked with fine transverse impressed strize, nearly parallel with the septa in direction, 
separated by flat spaces (about four in the space of one line). Average length of last chamber one inch two 
lines, lateral diameter of ditto at base one inch four and half lines ; antero-posterior diameter at mouth ten 
lines. A specimen with the above dimensions has the chambered portion four lines in lateral diameter at three 
inches from the base of the last chamber, and very slightly less in antero-posterior diameter. 

This very elegant species can only be confounded with the rare O. (Poterioceras) ventricosum (M°Coy), 
from which it is distinguished by its much more slender proportions. The last chamber is very commonly 
found apart, and owing to the sudden inward sloping of the ventral surface, the position of the siphon might 
very easily be mistaken, as what is really the concave face of the general curvature seems, in such a fragment, to 
be the exterior or convex side of the curve. The siphon is dilated between the chambers into spherical beads. 

Position and Locality.—Not very uncommon in the carboniferous limestone of Lowick, Northumberland ; 
yare in the red carboniferous limestone of Breedon, Leicestershire. 


OrtTHOcERAS (Campyloceras) GusNERL (Mart. Sp.) 
Ref, and Syn. = Conch. N. Orthoceras Gesnert Martin, Pet. Derb. t. 38. f. 1; de Kon. Anim. Foss. Bel t. 47. 


f. 4; (2) ineurved young, Mart. ib. f. 2; = O. Gesnert (Mart.) Phill. Geol. York. Vol. IJ. t.21.f. 6; = Cyrtoceras 
Gesneri de Kon. Anim. Foss. Bel. t. 60. f. 5; = C. tuberculatum M'Coy, Synop. t. 4. f. 2. 


Desc.—Very elongate, conic, very gradually tapering (at about an angle of 7°) (‘slightly arched in the young 
state towards the posterior end) ; surface with from twenty-two to thirty-six strong, equal, regular, narrow, pro- 
minent ridges, regularly tuberculated, and separated by smooth, slightly concave spaces, averaging twice the 
width of the ridges (a little less in young, a little more in old stages of growth). Septa simple, moderately 
numerous ; the penultimate and ante-penultimate little more than half the size of the preceding chambers ; 
section nearly circular, most so in young specimens, very broad-oval, in old ones; siphon about twice its 
diameter from the edge in young specimens, and slightly more in old ones. A specimen, imperfect at each end, 
three and half inches long, and one inch eight and half lines in diameter at the large end, tapers to one inch 
four and half lines at the smaller; the septa average two lines apart, except the two preceding the last 
chamber, which are only one line apart. 

There is much difference of opinion among authors as to whether the small slightly arched specimen 
figured by Martin (fig. 2) is the same species, or not, as his larger shell (fig. 1). M.de Koninck separates 
them generically; and | should at one time have done the same, but observing that the only difference 
between them is a slight curvature of the smaller ones, and the siphon of such specimens being very slightly 
nearer to the edge, I am led to the ccnclusion that the small specimens are merely the incurved posterior ends 
of the larger straight examples (somewhat as in the O. wnguis), and the slight difference in the position of the 
siphon would probably admit of the same explanation, as we know that the siphon of Nautilus imperialis and 
others is marginal in the young, and gradually becomes nearly central with age; the difference in number of 
ridges which I have mentioned above is independent of the size or other characters of the specimens. Since 
examining Derbyshire specimens of this species I perceive that Martin and Phillips have omitted the tuber- 
culation which really exists on the fine ridges; and as my C. tuberculatum was founded on the presence of this 
character, it must now merge into the old species of Martin, as has been already recognized by M. de 
Koninck in his supplement. 

Position and Locality.—Rare in the black marble beds of Derbyshire; rare in the carboniferous limestone 
of Kendal, Westmoreland ; and in the carboniferous limestone of Poolwash, Isle of Man. 
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OrTHOCERAS (Actinoceras) GIGANTEUM (Sow.) 


Ref. and Syn. = Orthoceras giganteum Sow. Min. Con. t. 246 = Actinoceras Simmsi Stokes, Geol. Trans, 
2nd Series, Vol. V. t. 59. fig. 4 and 5. 


Desc.—V ery large; section nearly circular; gradually tapering in most part of the length, but sometimes 
abruptly diminishing considerably in diameter in a short space ; septa moderately convex, distant, but irregularly 
unequal in distance and in the direction of their edges, which most usually however are even, and at right angles 
to the long axis of the shell; siphon large, slightly (less than its diameter) eccentric, greatly dilated into 
depressed, spheroidal beads between the septa, each swelling twice as wide as long, and longitudinally marked 
with close, small, coarse, irregular plice ; surface apparently smooth, or with very fine transverse striz of 
growth, Diameter of the dilated interseptal first siphon one inch when the shell is three and a half inches 
in diameter. 

A small regular specimen, imperfect at each end, containing part of the last chamber, five inches in 
diameter at the large end, and sixteen inches long, is one inch eleven lines in diameter at the small end, where, 
for five inches, the septa are slightly more than half an inch apart ; at four inches in diameter the septa are nine 
lines apart ; one very unusual fragment, about four inches in diameter at the large end, and about five inches 
long, is two inches three lines in diameter at the small end, the tapering being so rapid that the profile 
of the sides is concave; the edges of the septa are slightly oblique, but unequally so, the two chambers 
nearest the larger end are only six and four lines wide between their septal edges, while the septa towards the 
small end are regularly nine to ten lines apart : in another specimen, one inch ten lines in diameter, the septa are 
regularly nine lines apart; the siphon where it perforates the septum of the large end is four lines in diameter, 
and three lines in diameter at the small end. Some compressed specimens, eight inches in diameter, have seven or 
eight septa in succession, one inch and half apart. Some perfect terminal chambers in the collection having only 
two or three of the penultimate chambers adhering to them, shew the perfect last chamber alone 13 inches in length, 
and rather more than a foot in diameter, the lateral measurements being exaggerated by compression. Sections 
shew the siphon, in some specimens, to be rather more eccentric at the small than at the large end, and each of 
the dilated portions between the septa to be divided in the middle by a transverse partition; the space between 
the internal tube and the dilated wall being filled by vertical, fan-shaped, testaceous, radiating lamellz. One 
very young fragment, imperfect at each end, one inch five lines in diameter at the small end, and two 
inches four lines at the larger, tapers very regularly, and has a regular, broad-oval section, with the small 
diameter ;> of the larger, and has the septa four lines apart at the large end, and about half a line less 
at the smaller. 

This gigantic shell seems to have the section more nearly circular in old specimens than in young 
ones; and in the former also the siphon is more nearly central ; the size of the siphon varies very little with the 
diminution in size, so that the dilated portion occupies a much larger proportion of the small than of the 
large specimens. The septa are moderately convex, much less so generally than in Sowerby’s large figure. 

Position and Locality—Very common and of great size in the dark carboniferous limestone of Lowick, 
Northumberland ; very common in the red carboniferous limestone of Closeburn, Dumfriesshire, 


ORTHOCERAS INEQUISEPTUM (Phill.) 
Ref—Phill. Geol. York. Vol. II. t. 21. f. 7. 


Dese.—Very gradually tapering; section very broad-oval, nearly circular; a specimen one inch long 
is four lines in greatest diameter at the large end, and two lines in diameter at the small end; lesser diameter at 
the large end one fourth of a line less than the greater diameter ; septa very numerous, five occupying the space 
of one diameter in specimens varying from a little more than three to a little more than two lines in diameter 
(about four in a diameter when a little smaller), moderately concave, their edges nearly even, and at right angles 
to the long axis of the shell, but very slightly waved; surface not distinctly seen, but apparently smooth ; 
last chamber occupying half an inch of the above sized specimen ; siphon moderately large, nearly central. 
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This species is distinguished from the O. cylindracewm by the greater number of chambers in a space equal 
to the diameter at the same size. Mr Phillips's name and description indicate a disproportionately great 
distance between the septa of the young shell; but his figure, and the still younger specimens which I have 
examined, agree in having five septa to a diameter in the larger specimens throughout, and four, or slightly less, 
in a diameter when so small as two lines in diameter. The section is more nearly circular than in the O. ovale, 
and the septa much more numerous in a given space, at a given diameter. 

Position and Locality—Rare in the carboniferous limestone of Lowick, Northumberland; rare in the 
carboniferous limestone of the Isle of Man. 


OrTHOCERAS (Loxoceras) LATERALE (Phill.) 


Ref. and Syn.—Phill. Geol. York. Vol. IT. t. 21. f. 8; Pal. Foss. f. 205a (not ¢); =O. subimbricatum Portk. 
Geol. Rep. p. 391. (not O. wndulatum Sow. Min. Con.). 


Desc.—Gradually tapering (at the rate of one and half lines in an inch, from five lines to two inches in 
diameter) ; section very broad, oval; septa moderately numerous (four in a diameter at half inch, and six to 
seven at one and half to one and three-fourths of an inch in diameter, eight in adult diameter of two and half 
inches), oblique, slightly sigmoid on the sides, crossing the anterior face with a very slight forward convexity, 
and crossing the opposite face with a stronger backward wave on their posterior edge; siphon on, or nearly on 
the conjugate or smaller axis, a little eccentric (about half its diameter from the centre); surface crossed by fine, 
imbricating, slightly irregular strize (six in the space of one line); last chamber with a narrow constriction a 
little behind the edge of the mouth. 

This large species tapers more gradually than the O. Breynii, to which it is allied, and has the wave on the 
more posterior edge of the septa less strongly marked ; it is also closely allied to the O. wadulatum of Sowerby, 
with which Phillips supposed it identical, but from which Col. Portlock distinguished it by the very tangible 
characters of the much less approximate septa at a given size, and the more nearly central siphon. 

Position and Locality.—Rare in the carboniferous limestone of Derbyshire; not uncommon in the carboni- 
ferous limestone of Lowick, Northumberland; rare in the carboniferous limestone of Kendal, Westmoreland. 


ORTHOCERAS OVALE (Phill.) 
Ref.—Phill. Geol. York. Vol. II. p. 238; M. V. K. Geol. Russ. t. 25. f. 1. 


Desc.—Very gradually tapering ; section very broad, oval, or almost circular; septa with simple edges, 
and a scarcely perceptible obliquity ; siphon moderately large, almost central, or less than half its diameter 
eccentric towards the most posterior edge of the septa; shell thick; surface nearly smooth, crossed by very 
minute, close, slightly flexuous striae of growth (twenty-six in a space of one line) under the lens. A specimen 
one inch three lines in diameter at large end, and three inches long, is one inch in diameter at the smaller 
broken end (two and half inches being occupied by the last chamber) ; there are three interseptal spaces in a 
diameter when it equals eleven lines, and the same number in a diameter when the latter is five lines. 

This species is distinguished from the O. inequiseptum and other allied forms by the greater distance which 
the septa are apart at any given size. There is a strong constriction about half an inch wide, at one-third the 
length of the last chamber from its anterior edge. The description in the Geology of Russia is correct, but the 
figure places the siphon too far from the centre; according to that work also there are rather less than three 
interseptal spaces in a diameter when that equals eight millemetres (or about four lines). The O. affine of 
Portk. (Geol. Rep. t. 27. f. 9) seems to belong to the same species. 

Position and Locality—Not uncommon in the carboniferous limestone of Poolwash, Isle of Man; ear- 
boniferous limestone of Molerstang. 
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Orruoceras (7rigonoceras) PARADOXICUM (Sow.) 
Rtef—Sow. Min. Con. t. 457. 


Desc.—Rapidly tapering, abruptly incurved towards the smaller end, forming about half of a volution ; 
external face gently concave, bounded by strong angles (slightly less than rectangular) ; lateral faces equal to 
the external one in width, converging to a strong keel along the middle of the inner face, the outer half of the 
lateral faces flattened, the inner half of each abruptly rounded nearly to a quarter of a circle ; surface under the 
lens marked with minute, subequal, slightly flexuous longitudinal strize (about thirty in the space of two lines) ; 
a few stronger longitudinal ridges on the lateral keels of the external face ; lines of growth indistinct, broadly 
arched backwards on the external face, and converging at a very acute angle, directed backwards, on the internal 
keel. A specimen of last chamber, imperfect at each end, two inches long, has the lateral faces one inch four 
lines wide at the large end, and one inch wide at the smaller, the exterior face being one inch three lines 
wide at the large end; septa moderately convex; siphon a little eccentric towards the external side. 

I have seen only one perfect specimen, in the collection of my friend the late Major Sirr: it exhibits the 
inrolled posterior extremity above alluded to. The specimen in the University collection shews the striation of 
the surface preserved, which I had not seen before. 

Position and Locality—Rare in the dark carboniferous limestone of the Isle of Man. 


OrtHoceras (Cycloceras) RuGosuM (F lem.) 
Ref —F leming, Thomson’s Annals of Phil. Vol. V. t. 31. f. 9. 


Dese.—Subcylindrical, and nearly straight when old, abruptly and irregularly tapering, and moderately 
curved towards the small end; section circular; surface girt with equal, obtusely rounded, very prominent, 
irregularly waved, slightly oblique rings (having two septa in the space between each pair of rings) ; inter- 
annular spaces flat, and slightly more than twice the thickness of the rings in width ; rings nodulated by the 
crossing of about twenty-six equal, filiform, slender, tuberculated ridges, separated by flat spaces, nearly twice 
their width, such spaces being at least twice as long as wide (four ridges and three intervening spaces equalling 
the space from the centre of one transverse ring to the other); septa moderately convex; siphon very minute, 
close to the margin (coinciding with the convex aspect of curved specimens, and at the higher edge of the septa 
and external rings). Specimens five lines in diameter have their rings two lines from centre to centre; 
specimens one inch in diameter have their rings on the sides, about three lines from centre to centre, but five 
lines on the exterior, and only two lines on the inner aspect of curved specimens. 

This species tapers so irregularly, and the fragments are so short, that any measurements of their pro- 
portions would be deceptive. Some of the large specimens shew traces of very fine, close, transverse striz. 

Position and Locality —Rare in the black marble beds over the main limestone of Derbyshire ; rare in the 
carboniferous limestone of Lowick, Northumberland. 


OrRTHOCERAS (Loxoceras) SOWERBYI (J/‘Coy). 
Ref. and Syn. = O. undulatum Sow. Min. Con. t. 59. (not of Schlot. nor O. laterale Phill.). 


Desc.—Gradually tapering at the rate of about two lines in one inch; section usually oval, but the 
amount and direction of the compression variable. Septa very approximate, oblique, very slightly waved 
forwards on one side, and backwards on the other, with a slight sigmoid curve on the sides; moderately 
coneave, averaging ten interseptal spaces in the mean diameter, when that varies from one inch and half, to 
one inch ; siphon moderately large, about one sixth of the diameter from the most posterior edge. Surface 
marked with minute strie of growth, obliquely inclined in the opposite direction to the septa. 

The compression of this species being so variable, and all our specimens having the siphon on the 
transverse, instead of on the conjugate axis, I am inclined to believe the elliptical section in some measure 
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accidental. I have been obliged to give a new specific name to this species, as Phillips’s O. laterale proposed as 
a substitute (in consequence of Sowerby’s specific name having been previously used by Schlotheim) differs 
from the true species of Sowerby in having much more distant septa, and more nearly central siphon. To 
the present species may probably, however, be referred the O. imbricatum from Marwood, figured in Phillips’s 
Paleozoic Fossils, which is probably distinct from the Silurian one of that name. In the present shell specimens 
having the long diameter one inch seven lines, have eleven septa in that space, but the shorter diameter at the 
same point being only one inch five lines, there are only ten septa when compared with it; in most specimens, 
the mean between the long and short diameters will equal ten interseptal spaces throughout, at least down to 
a diameter of eight lines. There is a slight constriction near the anterior end of the last chamber. 

Position and Locality Not very uncommon in the carboniferous limestone of Lowick, Northumberland ; 
rare in the carboniferous limestone of Closeburn, Dumfriesshire. 


OrtTHOCERAS (Cycloceras) UNDATUM (Lfem.) 


Ref. and Syn.= O. undata Flem. Ann. Philos. Vol. V. t.31. f..7= 0. annulatum Phill. Geol. York. Vol. II. 
t. 21. f. 9,10 (not of Sow., subsequently O. Jineolatum Phill. Pal. Foss.) ;? = O. dactyliophorum de Kon. 
Anim. Foss. Bel. t. 47. f. 2. 


Dese.—Conoidal, rather rapidly tapering; section very broad-oval, nearly circular; septa very convex, 
distant; siphon of moderate size, almost exactly central, or less than half its diameter, eccentric towards the 
upper broad side. Surface marked with very slightly oblique, strong, prominent, rounded rings, with a faint 
sigmoid undulation on the sides; interannular spaces considerably broader than the rings; two interannular 
spaces, or two rings, between each pair of distant septa ; usually five interannular spaces in a space equal to the 
diameter (rarely half an interannular space, more or less) ; surface, when well preserved, marked with fine, sharp, 
transverse strie (nine or ten from the centre of one ridge to the next) ; the rings seem to become partially 
obsolete at the anterior end of old specimens of an inch and half in diameter. One specimen, two inches eleven 
lines long, and one inch six lines in diameter at anterior end, tapers regularly to seven and half lines in 
diameter at the smaller imperfect end; the proportion of the lateral to the antero-posterior diameters of the 
section are as one hundred to ninety. 

Most of the specimens seem smooth, as the Rev. Dr Fleming describes them, but when well preserved 
they are distinctly striated transversely, and all the smooth specimens manifestly want the external surface. 
Prof. Fleming alludes to an “ obscurely striated epidermis,” which may be a portion of the true surface, and it 
is just possible that his O. swlcata may belong to the same species, although it tapers more slowly than any 
thing I have seen of this type. 

Position and Locality.—Not very uncommon in the carboniferous limestone of Lowick, Northumberland ; 
rare in the black beds over the main carboniferous limestone of Derbyshire; not uncommon in the coal-shale 
near Glasgow. 
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SECT, X.—VERTEBRATA OF LOWER PALAOZOIC ROCKS (Cambrian and Silurian). 


4th Sub-kingdom. VERTEBRATA. 


Body symmetrical, supported by an internal skeleton, composed of a median, dorsal, spinal column, formed 
of numerous vertebree or joints, which protect a continuous spinal cord, from the side of which the nerves of 
sensation and voluntary motion are given off to supply the body; the anterior end of the spinal cord is dilated 
into a large mass or brain, inclosed in a skull or dilated modification of the four anterior vertebree. Mouth 
anterior, provided with two jaws acting vertically in the line of the body, the lower jaw below or behind the 
upper. Blood red, from rounded disks; one muscular heart below, or in front of, the cesophagus and spinal 
cord. Respiration by gills, or lungs, supplied with water or air through the mouth. Sexes separate. 

The greater number have two pairs of limbs for locomotion, but never more. The bones are vascular, and 
continue to grow and be absorbed during life by the action of internal vessels (unlike the hard parts of 
Invertebrata), developed from cartilaginous or fibrous internal tissue hardened by phosphate of lime, &c. 

This sub-kingdom contains four Classes: Ist, Pisces; 2nd, Reptilia; 3rd, Aves; 4th, Mammalia. 


Ist Class. PISCES. 


The fishes form the lowest class in general organization of the Vertebrata, and were probably the 
first created examples of that sub-kingdom. They live in water and breathe by gills. The blood is cold and 
with rather large disks; the heart normally of one auricle and one ventricle. The bones have less earthy 
matter than in the other classes, and sometimes none; the Purkinjinian cells are long and slender. The limbs, 
when they exist, are developed only in the form of paired fins; the skull is frequently an undivided cartilage-like 
box, and in several groups the spinal column remains during life a continuous mucous cord, undivided into ver- 
tebral centres or joints, resembling the foetal condition of these parts in the other groups; in many fishes, 
however, both head and spine are ossified and divided into all their elementary parts. It is not the lowest types, 
in general organization, which retain in the adult state this embryonic condition of the skeleton. 

The classification of Fishes by M. Agassiz, into Cycloid, Ctenoid, Ganoid and Placoid, is now found by 
anatomists to be so very imperfect that it is abandoned almost universally, and some modification, such as the 
following of Miiller’s arrangement, is usually adopted. Only the two highest groups in the scale are found 
in the Paleozoic Rocks. 

Tribes :—Ist, Leptocardii ; 2nd, Cyclostomata ; 8rd, Teleostea (= Cycloida + Ctenoida Ag.); 4th, Ganoida ; 
5th, Placoida; 6th, Syrenoidea. 


5th Order. PLAcorpa. 


Syn. = (Placoida Ag.—Cyclostomata) =(Chondroptérygien Cuv.—Accipenseride) = Elasmobranchii Mill. 


Endo-skeleton cartilage-like (mucous), the skull of one undivided box; bodies of the vertebrz large, 
processes small; exo-skeleton never scaly, often of osseous points, plates or spines. Teeth with large bases 
[easc. 11. ] 4 i 
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without osseous adherence to the jaws, as in other fishes, nor placed in alveoli, succeeding each other from 
behind forwards by the rotation of their basal membrane; heart with a muscular bulbus arteriosus with many 
rows of valves ; intestine straight, with an internal spiral valve. 

Owing to the softness of the skeleton, it is only disjointed teeth, bony fin-defences, and rarely integument 
and vertebrie, which are usually found fossil. In some sharks the discoidal bodies of the vertebree are ossified, 
but the spinous processes are not. 

Fossil teeth of sharks were anciently called Glossopetrw ; those of Cestracions and Pycnodonts were called 
Bufonites. 

The Order is divided into two Tribes :—Ist, Holocephala ; 2nd, Plagiostoma. 

Examples of the Order are found recent in all latitudes, and in most formations from the Palzeozoic 
inclusive. 


2nd Tribe. PLAGIOSTOMA. 


This Tribe, containing the whole groups of Sharks and Rays, is easily distinguished from the Holocephala 
by the jaws, which bear the teeth, being loosely suspended, and moveable from the rest of the head. The 
bodies of the vertebrae usually form distinct discoid joints; the gills open to the external water in the adult by 
a row of apertures on each side. They are all exclusively marine. 

There are two families:—Ist, Squalidw or sharks ; 2nd, Rajidw or rays. 


Ist Family. SQUALID. 


Body elongate, fusiform, slightly compressed, slender, passing insensibly into the thick fleshy tail; gill- 
apertures lateral ; pectoral fins of small or moderate size. 

There are four Sub-families :—Ist, Squalinw ; 2nd, Hybodontine ; 3rd, Cestracionine ; 4th, Squatine. 

The two following fossils cannot be satisfactorily referred to their subfamilies. 


THELODUS PARVIDENS (Ay.) 
Ref —Ag. Sil. Syst. t. 4. f. 34, 35, 86; M°Coy, Quart. Geol. Journal, Vol. IX. p. 14. 


Dese.—V ery small quadrate granules, each averaging about one-third of a line in diameter ; height about 
equal to half the diameter; angles and lateral edges obtusely rounded ; upper surface flattened, highly polished 
(usually of a black colour); under surface slightly smaller than the upper one, not covered with ganoine, 
separated from the upper portion by a deep encircling lateral constriction ; in the middle of the under surface 
is a rounded pit, equalling one-third of the whole diameter, penetrating as a conical cavity nearly to the upper 
surface, being widest below. Vertical sections shew in the microscope very loose, tubular, slightly waved 
tissue, the lines arching upwards and outwards from the base, and from the sides of the conical internal 
cavity towards the part of the granules above the lateral constriction, becoming indistinct at a short distance 
from the polished surface. 

In a short memorandum written by me for Sir R. Murchison, (on the supposed Fish remains in his 
Silurian System) and published in the above volume of the Geological Journal, I made the following obser- 
vations, “All the specimens of the Downton Castle rock which I haye examined, impress me strongly 
with the conviction that the last name on the list, the Thelodus parvidens, should be considered not as that 
of a fish-tooth, but of granules of the skin or shagreen of the same fish, in all probability, of which fragments 
of the bony dorsal rays (Oxchus tenuistriatus) are so commonly intermingled in the same mass. M. Agassiz, 
judging only from the drawing (figs. 34, 35, 36,) supposed these magnified and isolated specimens to resemble 
teeth of the general character of Lepidotus; but one glance at the specimens would dissipate this notion, 
when we find that they are square and not rounded, that they are as small as grains of fine sand, and occur 
in such great abundance over large patches of rock as to resemble thick layers of sand. All these points 
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speak against their being teeth, but are in accordance with the supposition of their being the earthy grains 
or shagreen of the skin of large cartilaginous fishes; and finally, having made an examination of transparent 
sections in a powerful miseroscope, I found, instead of the close dentine of the teeth of Lepidotus, only the 
loose divaricating tubular structure, usually found in such dermal armature as has no grinding duty to per- 
form.” On the day the above paper was read to the Society, the late Prof. Strickland also brought up 
a paper on the Ludlow bone-bed, in which he had independently suggested (from their immense profusion 
and small size) that these little objects were not teeth, but shagreen granules, without having however proved 
it structurally as I had done. 

Position and Locality—Occurs in immense numbers in the bone-bed of the upper Ludlow rock near 
Downton Castle, forming masses some inches thick, and extending for miles; also in the bone-bed, Ludford, 
near Ludlow. 


Genus. ONCHUS (Ag.) 


Gen. Char.—Fin-ray compressed, tapering, gently arched backwards towards the apex; anterior face 
obtusely keeled, posterior face destitute of rows of denticles; surface longitudinally sulcated ; numerous inter- 
mediate small ridges smooth. Jase of insertion small, longitudinally striated, rapidly tapering. 

The absence of the two rows of denticles on the posterior face separate these fin-defences from those of 
the genus Hybodus ; the same character and smoothness of the lateral sulci separate them from Ctenacanthus. 

All the species are Palzeozoic. 


ONCHUS TENUISTRIATUS (Ag.) 
Ref—Murchison, Sil. Syst. t. 4. f. 57 to 59. 


Dese.—Usual length about one inch nine lines along the front from base to apex, which is rather abruptly 
tapered, and curved backwards more or less strongly ; the anterior face more curved than the posterior ; width 
near base slightly exceeding two lines ; posterior face apparently smooth, slightly concave ; anterior face obtusely 
angulated, rounded, the sides of the undefined keel forming a smooth space on each side, equal in width to the 
two next ribs ; longitudinal ridges very unequal, smooth, flattened, separated by deep narrower sulci (five ridges 
in the width of two lines at about the middle of the spine, and they vary irregularly at any given length from 
one-half to one-fourth of a line in width) ; covered part of base short, abruptly tapered. 

As well as I can make out, there are about eight longitudinal ridges on each side of the widest part of the 
spine, and they, of course, diminish in number towards the apex; they are remarkably unequal in size, and irre- 
gular in the relative positions of the small and large ones. The substance is very thick, with a moderate internal 
cavity. I have examined portions prepared as transparent microscopic objects, under a high magnifying power, 
and find the characteristic structure and radiated cells of true bone distinctly marked. 

Position and Locality Common, mingled with what I conceive to have been the grains of their shagreen 
(Thelodus parvidens Ag.), in the bone-bed of the Upper Ludlow rock at Ludford, near Ludlow. 
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Sect. XI. VERTEBRATA OF MIDDLE PALAZOZOIC (Devonian) ROCKS. 


4th Sub-kingdlom. VERTEBRATA. See page 575. 
Ist Class. PISCES. See page 575. 


4th Order. Ganorpna (Ag. restricted). 


Scales, very rarely thin and without ganoine, usually composed of a thick, bony or corneous layer, covered 
by a dense polished enamel-like external layer of ganoine; usually rhomboidal and finely punctured, in some 
groups rounded, sculptured or spinulose. Hndo-skeleton sometimes ossified, more usually incompletely ossified, 
often not ossified, but the pieces of the head always distinct. Bulbus arteriosus of the aorta with several 
rows of valves, and capable of muscular contraction like a second auricle to the heart. Intestine with a 
spiral valve. 

The recent ganoids have a swim-bladder with an air-duct, and the optic nerves do not cross. Most 
ganoids have “fulcral” scales along the anterior ray of each fin, and no other fishes have them. Most 
ganoids have quadrate bony scales polished with ganoine and articulated to each other, no other fishes having 
the same character. In the numerous valves to the dudbus arteriosus, and in the spiral valve to the intestine, 
these fishes resemble the sharks, but the distinct bones of the head are broadly distinguished from the undivided 
cartilaginous cephalic box of the latter. They are the only operculated fishes in which the bodies of the 
vertebrze are frequently undivided one from the other to form a continuous cord. 

Professor Miiller has separated from this order (as originally defined by Agassiz), Ist, the Lophobranchii 
as a distinct order, having the gills tufted, a small opercular aperture, and no air-duct to the swim-bladder ; 
2nd, the Sclerodermi and Gymnodonti, to form the Order Plectognathi (Cuy.), having the maxillaries and inter- 
maxillaries fixed together, no air-duct, and the exo-skeleton composed of ganoid plates or spines. 

In all the formations below the chalk the Ganoids are the only known bony fishes (except the doubtful 
group of Leptolepis, Thrissops, &c., which Heckel suggests may possibly be Teleostean), being associated in all 
those periods with Placoids. 

The Tribe is divisible into the following Families: 1st, Lepidoidi; 2nd, Acanthodii; 3rd, Sauro-dipterini ; 
4th, Sauroidet ; 5th, Cwlacanthi; 6th, Pycnodonti; 7th, Cephalaspide ; 8th, Placodermata or Pterichthide ; 
9th, Sclerodermata ; 10th, Accipenseride, &c. 


2nd Family. ACANTHODID. 


Body small, short, fusiform, with very minute rhomboidal granulose scales; head large and bony, mouth 
wide, the latter armed with numerous minute teeth, among which a few larger conical ones are irregularly 
interspersed ; eyes large, approximate, on the top of the head; fins of very numerous, fine, articulated rays, 
but generally the first ray in each fin very thick, strong, and bony ; tail heterocercal ; skeleton partially ossified. 

The family is confined to the Devonian and Carboniferous rocks. 

The Genera are Acanthodes, Chirolepis, Chiracanthus, Diplacanthus. 
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Genus. CHIROLEPIS* (Ay.) 


Gen. Char.—General form of body, elongate, ovate ; one dorsal fin, a little behind the line of the anal fin ; 
anal resembling the dorsal ; ventrals small, half-way between the pectorals and anal; pectorals large, slightly 
pointed ; all the fins destitute of the bony spinous ray usual in the family, each having the anterior edge set 
with fulcral scales instead. 

The mouth is nearly horizontal, and its margin is formed, according to Agassiz, of the maxillary bone; who 
also has had an opportunity of noting that the large and small teeth are in one row, and not the latter forming 
a continuous row outside the others, as in the Sauroidea and Ceelacanthi. 

The fin-rays of this genus are always better preserved than those of the allied Acanthodes or Chiracanthus. 


The Genus is named from the very fine articulated fin-rays, having a deceptive resemblance to the scales 
of the body. 


CHIROLEPIS cuRTUS (M‘Coy). PI. 2. D. fig. 1. 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—Short, fusiform, mouth very oblique; head very large, nearly one-third the entire length of the 
fish ; body rapidly tapering from the head to the tail, which is very small, and with a shallow concave posterior 
margin ; fins small, ventrals nearly three times longer than high, reaching to the anus, where the anal begins ; 
the anal is about twice the height of the ventral fins, and not quite so long, rather less than its own length 
in advance of the caudal; the dorsal is slightly less in all directions than the anal, and is about one-third of 
its length behind it ; scales rhomboidal, four in the space of one line, each with a long, prominent, oval tubercle 
in the middle, parallel with the posterior margin (some of those on the tail are diagonally sulcated in the 
direction of the length of the fish). 

In the form and position of its fins this much resembles the C. Cummingice (Ag.), from which it differs 
in its larger head, more oblique mouth, smaller tail, and much shorter and more rapidly tapering body and 
tuberculated scales; by the latter character it approaches the C. Traillii (Ag.), from which it differs in the 
position of its fins, and equally with the C. Cwmmingie (Ag.) in the other characters mentioned above. 
Length seven and half inches, greatest depth of body one and half inch, Fulcral scales broad, oval, two 
lines long and three-fourths of a line wide. 

Position and Locality—Rare in the Old Red sandstone nodules of Lethen Bar. 

Explanation of Figures.—Plate 2. D. fig. 1. Natural size; 1 a, scale from near the tail, outer surface 
magnified twenty-four diameters; 1 4, scale, impression of inner surface, from near the middle of the fish, 


shewing a prominent oval boss in the middle arising from a corresponding articular depression in the scale; 
magnified twenty-four diameters. 


CHIROLEPIS MACROCEPHALUS (M‘Coy). Pl. 2. D. fig. 3. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—Body thick, fusiform ; tail short, abruptly narrowed from behind the anal fin to half the depth 
of the body at the pectorals; head very large, nearly one-third the entire length; teeth nearly equal, conical, 
pointed, width of the base two-thirds of the height, their bases nearly in contact; pectoral fins narrow, oval ; 
yentrals nearly central, of moderate size, half their length distant from the anal, which is triangular, its height 
two-thirds its length, although less than haif the depth of the body at its base; the dorsal is only two-thirds 
the length of the anal, but its height slightly exceeds its length; its anterior extremity is vertically over the 
middle of the anal fin, the posterior extremity extending slightly behind the extremity of the anal; caudal very 
large, deeply forked, but the upper lobe twice the length of the lower; fulcral scales very slender, about 


* Spelt Cheirolepis, by Agassiz. 
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half an inch long and half a line wide, granulated ; scales rhomboidal, four in the space of one line, gibbous, 
strongly suleated diagonally except at the posterior angle. Total length eleven inches. 

The great proportional size of the head distinguishes this from all its congeners, except the C. curtus, 
(M:°Coy), from which it differs in the form and position of its fins, large tail, and diagonally suleated scales. 

Position and Locality —Rare in the black flags of the Old Red sandstone of Orkney. 

Explanation of Figures.—Plate 2. D. fig. 3. Natural size; 3a, scale magnified twenty-four diameters. 


CHIROLEPIS TRAILLII (Ag.) 
Ref —Ag. Poiss. Foss. t. 1 d. 


Desc.—Length about one foot, greatest depth (behind the pectoral) about three inches; head one-fourth 
the length; dorsal and anal fins equal, higher than long, the former ends at its own length from the caudal 
fin, and its height is equal to two-thirds the depth of body at its base; the anal is half its length in advance 
of the dorsal; ventrals very small, only half the length and height of the anal fin, and placed half-way between 
that and the pectorals, which are also small; scales rhomboidal, about ten or twelve in a quarter of an inch, 
each with a very prominent, sharp, oval, lengthened tubercle in the middle, parallel with the oblique posterior 
margin. 

Position and Locality—Common in the black flags of the Old Red sandstone of Orkney. 


CHIROLEPIS URAGUS (Ag.) 
Ref.—Ag. Poiss. Foss. t. 1c. fig 1, 2, 3. 


Dese.—Length about seven inches, depth one and quarter inch; head one-fifth of the length ; tail 
lengthened, slender, abruptly narrowed from the middle of the anal fin ; anal scarcely half its length in advance 
of the caudal fin, and about one-third of its length in advance of the dorsal; scales rhomboidal, convex, five or 
six diagonal, waved, (?) converging strize on anterior edge, about four in the space of one line; caudal fin very 
obliquely concavo-subtruncate. 

Position and Locality —Old Red sandstone, Orkney. 


CHIROLEPIS VELOX (M*Coy). Pl. 2. D. fig. 2. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—V ery slender ; head slightly longer than the greatest depth of the body at the base of the pectorals, 
but less than one-fifth the entire length of the fish ; body tapering gradually from the head; tail deeply forked, 
lobes narrow; pectorals very large, broadly rounded, height two-thirds the depth of the body at their base : 
ventrals nearly equalling the pectorals in length, and two-thirds their height; there is only one-third of their 
length interval between those fins; at the same distance behind the ventral is placed the large triangular 
anal; it is larger than the dorsal, which is scarcely one-third of its length posterior to it; both of those fins 
exceed in height the depth of the body at their base, and are more than their own length in advance of the 
caudal; scales very convex, rhomboidal, diagonally sulcated, four in the space of one line. Length nine inches. 
Fulcral scales of tail very slender, from two to three lines long, and about one-third of a line wide. 

From its slender form, very large fins and forked tail, this would seem to have been one of the swiftest 
swimming fishes of the Old Red period, and the above specific name will remind the ichthyologist of those 
characters. Its lengthened body and small head distinguish it from all of the genus except the C. wragus (Ag.), 
from which it differs in the great size of all the fins, their height in proportion to the depth of the body, 
the deeply-forked tail, and the dorsal and anal fins being so far removed from the caudal. (Described 
from two beautifully perfect specimens). 

Position and Locality—Rare in the Old Red bituminous flags of Orkney. 

Explanation of Figures—Plate 2. D. fig. 2. Natural size; 2a, scale magnified twenty-four diameters, 
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Genus. CHIRACANTHUS* (4g.) 


Gen. Char.—Body of moderately small size, ovate ; one dorsal fin placed considerably in front of the anal, 
opposite the space between anal and ventral fins ; anal fin rather smaller than the dorsal; ventral fin equalling 
the anal one in size, a little in front of the middle of the body ; pectorals moderate, pointed ; all the fins with a 
strong bony ray in front ; upper lobe of the tail much longer and more pointed than the lower. 


CHIRACANTHUS GRANDISPINUS (M* Coy). Pl. 2. B. fig. 1. 


* Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Elongate, fusiform ; tail slender; caudal fin large, moderately lobed; bony spines of the anal, 
ventral and pectoral fins of great size, their length being about three-fourths of the depth of the body at their 
hase; the spine of the anal fin is gently curved backwards, those of the ventrals and pectorals straight ; dorsal 
spine also of great thickness, but its length unknown, situated a little behind the line of the ventrals; scales 
rhomboidal, length and width nearly equal, about seven in the space of two lines, convex, strongly striated 
diagonally in the direction of the length of the fish, one of the diagonal grooves generally much deeper than 
the rest in the middle. Length from the base of pectoral fin to extremity of tail nearly eight inches, depth 
of body at base of dorsal fin two inches; pectoral and ventral spines nearly one and three-fourths of an inch 
long, and one and half line wide at base, all apparently smooth. 

In the great size and strength of its spines this resembles a great Diplacanthus rather than a species of 
the comparatively feebly armed genus Chiracanthus ; it has however no second dorsal opposite the anal fin, and 
is clearly a peculiar species of the latter genus; from all the species of which the very large spines and strongly 
striated scales distinguish it. 

The brancbiostegous rays are very numerous, slender, and distinctly ossified. The cincture supporting 
the pectorals is very strong and bony. 

Position and Locality—Rare in the bituminous flags of the Old Red at Orkney. 

Erplanation of Figures —P1. 2. B. fig. 1, natural size; at the point of greatest curvature of the back the 
single-dorsal fin and its thick spine are partially preserved; fig. ] a, scale from near the tail, magnified twenty- 
four diameters, 


CHIRACANTHUS LATERALIS (J/*Coy). 
Ref —MCoy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Dese.—Slender, fusiform ; dorsal nearly intermediate between the anal and ventral fins, slightly nearer the 
latter; spines of the ventral and anal fins yery small, slightly curved, not more than half the depth of the body 
at their base, the dorsal spine about one-fifth longer than the others; sides of the body impressed by a 
strong, straight, lateral line, rather nearer the ventral than the dorsal margin ; scales rhomboidal, a little higher 
than wide, smooth, each with a vertically diagonal, strong, angular, mesial gibbosity, about six scales in the 
space of one line; length of anal spine seven lines; depth of body at base of dorsal fin one and a quarter 
inch. 

I have only seen two tolerably good specimens of this species, which in size and general form, both of body 
and spines, resembles closely the C. pulverulentus (M*Coy), from which it is distinguished by its smaller and 
more pointed, vertically gibbous, smooth scales, and having slightly smaller spines; and the ventral and anal 
spines being proportionally further apart, being about equal to the depth of the body at the ventrals in the 
former, but exceeding it in the present species. What renders the C. lateralis most remarkably distinct from 
the other species of this and the allied genera, is the presence of a very strongly marked lateral line. 

Position and Locality—Rather rare in the Old Red sandstone flags of Orkney. 


* Spelt Cheiracanthus, by Agassiz. 
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CHIRACANTHUS MICROLEPIDOTUS (Ag.) 
Ref.—Ag. Old Red Fish, t. 15. f. 2. 


Desc. —Length about five inches ; head one-fifth of the length ; greatest depth (in front of the ventrals) one 
inch; dorsal Bhaut midway between the anal and ventral Se), the ‘bony ray very strong, its length equalling 
the depth of the body at its base ; other rays of the fin about half the depth of the body at its base: scales 
(seven or eight in two lines) rhomboidal ; posterior margin rounded and marked with minute, sharp, radiating 
strie crenulating the edges. 

Position and Locality—Not uncommon in the nodules of the Old Red sandstone at Lethen Bar. 


CHIRACANTHUS MINOR (Ag.) 
Ref—Ag. Poiss. Foss. Vol. II. t. 1c. fig. 5. 


Desc.—Length eight inches, depth about one inch; head short, obtuse, one-eighth of the length: scales 
minute, rhomboidal, convex, gibbous, smooth; about five or six in the space of one line; bony ray of the 
pectoral about equalling the depth of the body at its base, strong, slightly curved, longitudinally suleated ; dorsal 
and anal spines about three-fourths the depth of the body at their base ; lobes of the tail very unequal, lower 
lobe triangular, length and width of its base about equal ; upper lobe only half the width, and nearly three times 
the length of the lower. 

As M. Agassiz founded this species on a small fragment of the anterior part, the above description, from 
numerous perfect examples, may be useful. The species is almost invariably found doubled up into a loop, like 
the Acanthodes pusillus, the tip of the snout touching the middle of the back. 

« Position and Locality—Very common in the bituminous flags of the Old Red sandstone of Caithness. 


CuirAcANTHUS MuRcHISONI (Ag.) 
Ref—Ag. Poiss. Foss. Vol. II. t. 1c, f. 3 & 4. 


Dese.—Length about six and half inches; greatest depth about one and half inches ; bony rays of dorsal 
or anal fins not exceeding two-thirds the depth of the body at their base ; scales rhomboidal, about nine or ten 
in two lines, marked with very numerous minute, close, sharp, diagonal striae, edges entire. 

Position and Locality——Not uncommon in the nodules of the Old Red sandstone at Gamrie. 


CHIRACANTHUS PULVERULENTUS (M/‘Coy.) Pl. 2. B. fig. 2 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Elongate, fusiform, tapering very gradually from the pectorals, where the depth is little more than 
one-sixth of the length; tail moderate, lunately forked ; the bony ray of the dorsal fin is slightly nearer the anal 
than the ventral fins, those latter being half way between the pectorals and anal; the ventral spines are about 
half the depth of the body at their base, the others are about two-thirds of the depth: scales flat, rhomboidal, 
but the length and width nearly equal, apparently not imbricated, the posterior, inferior angle tumid, pointed ; 
seven scales occupy a space of two lines ; surface dull, covered with an exceedingly minute, crowded granulation 
(only visible under a strong lens). Length eight inches. 

The squamation of this species is so peculiar that a comparison with its congeners is rendered unnecessary ; 
in general appearance it resembles the 0. Murchisoni (Ag). The head is imperfect, but seems rather pointed, 
and almost one-sixth of the entire length. 

Position and Locality —Rare in Old Red flags of Orkney. 

Explanation of Figures—P\. 2. B. fig. 2; small perfect individual, natural size; fig. 2a, scales from 
middle of somewhat larger specimen, magnified twenty-four diameters. 

[FASC. III.] 4F 
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Genus. DIPLACANTHUS (Ag.) 


Gen. Char.—Body of moderate, or rather small, size, ovate: two dorsal fins ; the first or bony ray of one 
a little behind the line of the pectorals, and the bony ray of the other exactly opposite that of the anal fin; 
anal fin about the size and shape of the posterior dorsal ; ventrals smaller than the anal, placed slightly behind 
the middle of the body; pectorals moderately large, pointed; all the fins with a strong bony ray in front ; 
besides those connected with the fins there are usually a strong pair of bony spines projecting from the 
thoracic cincture under the throat, and a much simaller pair from the ventral line between the ventral and 
pectoral fins. 

The fins are, I think, truly covered with scales, and had each originally but the one ray, as the impression of 
the delicate sail-like membrane is often preserved perfectly. I have never seen the least trace of a bony vertebral 


column. 


DIPLACANTHUS CRASSISPINUS (Ag.) 
Ref —Ag. Old Red, t. 13. fig. 1 and 2. and t. 14. f. 6 and 7. 


Dese.—Length about three and half inches; depth about one inch; scales subrhomboidal, gibbous, nearly 
twice as high as long ; posterior margin rounded, about nine or ten in the space of two lines, surface obscurely 
granulated; defensive spines very strong, and coarsely suleated longitudinally, the dorsal with seven or eight 


furrows. 
Position and Locality—Common in the black flags of the Old Red sandstone of Caithness. 


DipLacaNtHus Gippus (M° Coy). Pl. 2. B. fig. 4. 
Ref.—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Dese.—Very thick, fusiform ; depth of the body behind the pectorals equal to the distance between the two 
dorsal spines ; the dorsal spines are equal, about one inch long and one line wide; the first dorsal less than the 
depth of the body at its base; anal spine much shorter than the second dorsal; scales rhomboidal, length and 
width nearly equal, each with a large, vertically diagonal, oval gibbosity, occupying nearly its entire area, about 
five scales in one line; surface seems very minutely granular. Length about four and half inches; greatest 
depth one and half inch. 

This species has more equal-sided scales than the D. striatus (Ag.), and is of nearly double the proportional 
depth ; the spines are longer and more slender than in the D. crassispinus (Ag.), beside the difference in the 
scales. 

Position and Locality.—V ery rare in the Old Red flags of Orkney. 

Explanation of Figures —P\. 2. B. fig. 4, natural size of specimen, wanting the head. (The small patch 
of scales does not clearly shew their mesial prominence) ; fig. 4 a, scales of do., from near the middle, magnified 
24 diameters. 


DIPLACANTHUS LONGISPINUS (Ag.) 
Ref—aAg. Old Red, t. 18. fig. 5. and t. 14. fig. 8 and 9. 


Dese.—Length about eight or nine inches; greatest depth of body two inches nine lines ; bony spines of 
the anal and dorsal fins very strong, about equalling the depth of the body at their bases (measured along 
the profile of the back) ; upper lobe of the tail rather short and wide ; scales large, convex, rhomboidal; anterior 
margin rounded, posterior margin obtusely pointed, surface with very fine numerous stri converging towards 
the posterior apex; about seven scales in a quarter of an inch at the middle of the body. 

Position and Locality.—Not uncommon in the Old Red sandstone of Lethen Bar. 
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DIPLACANTHUS PERARMATUS (M/‘Coy). PI. 2. B. fig. 3. 
Ref —M Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Body thick, short, fusiform ; tail very short, nearly square, its width only two-thirds the length of 
the second dorsal spine, the upper lobe projecting but little beyond the lower ; spines smooth, extremely long, 
first dorsal equal in length to the space between the first and second dorifils, slightly less than the depth of 
the body at its base, gently curved; posterior spine straighter, and about one-eighth longer than the anterior ; 
pectoral spines half the length of the second dorsal; anal spine curved, only two-thirds the length of the 
second dorsal; ventral, medial, and thoracic spines slightly curved and of moderate length; scales slightly 
higher than wide, nearly flat, minutely granulated (the impressions only seen), about three in the space of 
one line. Length, from the base of the pectoral fin to the tip of the tail four and half inches. 

This is most allied to the D. longispinus (Ag.), but has still longer spines, the second dorsal being 
especially remarkable ; the dorsal spines are much longer in proportion to the distance between them and the 
depth of the body ; the anal spine being, on the other hand, comparatively shorter ; the tail is still smaller, and 
more equal-lobed, and the scales much smaller, and, with the proportion of length to width, reversed: I 
am doubtful about their surface, but the impressions seem distinctly, though minutely and irregularly 
granulated. 

Position and Locality —Rare in the Old Red sandstone flags of Orkney. 

Explanation of Figures.—P). 2. B. fig. 3, natural size of specimen wanting the head; fig. 3a, scales of do. 
from near the middle, magnified 24 diameters. 


DIPLACANTHUS STRIATUS (Ag.) 
Ref.—Ag. Old Red, t. 14. fig. 1 to 5. 


Desc.—Length about two and half inches; greatest depth about seven or eight lines; first ray of each 
dorsal slightly longer than the depth of the body at their base, the first dorsal ray, which is the largest, about 
one line in diameter; the bony ray of each fin finely sulcated longitudinally, about ten sulci on each side, 
slightly curved backwards ; lobes of the tail pointed, the upper lobe twice the length of the lower; scales very 
small, smooth, obtusely rhomboidal, having a large vertically diagonal oval protuberance nearly in the middle 
of each. 

Position and Locality.—Old Red sandstone flags of Orkney. 


3rd Family. SAURODIPTERIDA (4y.) 


Dese.—Body fusiform, robust ; scales large, strong, polished by a thick layer of ganoine, rhomboidal, not 
imbricating, but either with their edges in juxtaposition, or articulated with each other, by distinct bony 
processes, with in general a finely punctured surface (through which the minute nutrient vessels passed to the 
external integument) ; head wide, flattened; teeth numerous, conical, equal (? with simple pulpy cavity), and 
set in the intermaxillaries (as in ordinary fishes), thus differing from the Acanthodide; pectoral fins moderate, 
ventrals small, at about the middle of the body; behind which are two large anals, having two similar dorsals 
opposite, or alternating with them; none of the fins have bony spines; tail heterocercal or diphycercal* ; 
skeleton partially ossified. 

Genera: \st, Diplopterax ; 2nd, Osteolepis; 38rd, Triplopterus, &e. 


* T have proposed this name (from d:puys, duas habens naturas, and képxos, cauda) in the Annals of Nat. Hist. for 
November 1848, to designate the peculiar structure and form of the tail in Diplopteraz, and Gyroptychius, which is inter- 
mediate in some respects between the homocercal and heterocercal types of tail described by Agassiz. In the “homocercal” 
or ordinary form of tail of most recent, and the newer fossil fishes, we usually find a few of the last vertebrae anchylosed, 
and from the terminal mass so formed, the greater portion of the caudal fin is developed, as much from the upper as from 
the lower aspect, and only the few short rays at the commencement of the fin being intercalated with the spinous processes 

4p 2 
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Genus. DIPLOPTERAX. 
= Diplopterus (Ag. not of Boie). 


Gen. Char.—Very large, elongate, fusiform fishes; two subtruncate dorsals, opposite two similar anal 
fins, they are about their own length apart ; numerous rays of the caudal above as well as below the very 
slightly elevated lobe of the tail; the caudal fin is obtusely pointed nearly in the middle, (and not forked nor 
obliquely truncated, as figured by Agassiz, in his restored figure) ; teeth nearly equal in size, simply conic, not 
plaited, and having a simple pulpy cavity; branchiostegous rays, replaced by two long subtrigonal plates 
under the throat, not quite meeting along the middle ; scales large, simply rhomboidal, very minutely and closely 
punctured, (merely fastened by their edges and external integument ‘); lateral line elevated. 

As the name Diplopterus of Agassiz had been previously used for another genus, it is necessary to give 
a new termination to the present group. 


DIPLOPTERAX AFFINIS (Ag. Sp.) 
Ref.— Ag. Old Red, t. 31a, fig. 27 and 27 a. 


The small fragments which are yet known of this species have a strong resemblance to the D. macro- 
cephalus, but with a much closer and more minute puncturing of the surface. 
Position and Locality.—Old Red sandstone—Gamrie. 


DipLopTERAX AcGassizit (Trail Sp.) 
Syn. and Ref.—Trail, Trans. Roy. Soc. Edinb. Vol. XV. =D. borealis, Ag. Old Red. t. 18. 


Desc.—Ahbout fifteen inches long and three wide, tapering insensibly from the head to the tail, which is 
nearly half the greatest width of the body; head semielliptical, one-fifth the entire length of the fish, depth 
about the same; scales more closely attached than in the D. macrocephalus, rhomboidal, one-third higher than 
long, the anterior and posterior margins straight ; upper margin convex, and lower coneaye, with the inferior 
angles slightly produced; those of the flanks about two and half lines high, and two lines long, acutely 
rhomboidal, with their length and breadth nearly equal; surface finely punctured; dorsal fins small, narrow, 
pointed ; first anal longer than deep, second shorter, and one-third deeper than the first; caudal fin rather 
large, slightly pointed in the middle, very slightly unsymmetrical, nearly as much fin above as below the 
spinal extremity, which does not reach to the end of the fin. 

Position and Locality —Old Red sandstone, abundant at Orkney. 


DIPLOPTERAX GRACILIS (M°Coy). Pl. 2. C. fig. 1. 


Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—V ery slender, depth about one-eighth of the length, and nearly equal from head to tail; head nar- 
row, subtrigonal, obtusely pointed, about one-fourth longer than wide ; pectorals placed rather far back, small, 


of the preceding normally formed vertebra; in the “ heterocercal” type the vertebrae do not coalesce into a terminal mass, 
but diminish gradually in size to the last, forming a very slender prolongation of the body, inclining upwards, and the 
rays of the caudal fin are developed from the under side only, and are intercalated with the spinous processes of a 
great number of vertebrae; the “diphycereal” type agrees with the “homocercal” in the nearly mesial position of the 
termination of the body, and the nearly equal development of the caudal fin above and below; in those points it differs 
from the “heterocereal,” while it agrees with the latter and differs from the former in the gradual attenuation of the 
spinal prolongation, the terminal vertebra not being anchylosed into a vertically dilated mass, and the rays of the caudal 
being manitestly connected with the spinous processes of a large number of vertebrae. Those who think the theory of 
“progressive development” worth refuting, may be glad to find that some of the oldest known perfect remains of jishes 
have not exclusively heterocercal or embryonic types of tail, as was hitherto supposed. 
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narrow, ovate, about three-fourths the depth of the body, their base covered with scales as large as those of 
the tail, but more square; dorsal and anal fins nearly equal, opposite each other, their own length apart; 
they are triangular and pointed, their height exceeding their length; tail diphycercal, of moderate size ; 
attenuated prolongation of the body nearly medial, the caudal fin itself being rhomboidal, pointed in the middle 
retrally ; scales rhomboidal, those of the flanks about two and half lines high, and one and half long, those 
of the tail smaller, more obliquely rhombic, but still with nearly equal sides; all appear under the lens 
minutely and closely punctured, the under side with a strong mesial articular ridge extending about two-thirds 
the length. Total length about fourteen inches ; head about one seventh of the length. 

Its small head and extremely narrow elongate form easily distinguish it from the other species. 

Position and Locality —Old Red sandstone flags of Orkney. 

Explanation of Figures.—Plate 2. C. fig. 1, natural size; 1 a, scale of ditto magnified two diameters, 
shewing the punctured external polished surface; fig. 14, internal surface of scale of ditto, shewing the 
articular ridge. 


DIPLOPTERAX MACROLEPIDOTUS (Sedg. & Murch. Sp.) 


Ref. and Syn. = Dipterus macrolepidotus Sedgwick and Murchison, Geol. Trans. Vol. IIT. t. 16. f. 4 and 5. 
= Diplopterus macrocephalus, Ag. Old Red, t. 16 and 17. 


Dese.—About two feet long, and five inches wide; narrowed abruptly towards the tail; scales irregular, 
thomboidal, loosely attached, about three lines high and two lines long on the flanks; surface very finely 
and closely punctured under the lens. 

Its greater size, particularly of the head, and the loosely attached scattered condition of the scales, distin- 
guish this from the D. Agassizi; there is also less disproportion between the size of the anal fins. 

I find, on examining the original specimens of the Dipterus macrolepidotus, that in size, form, and minute 
punctuation of the surface of the scales, as well as their imperfect connexion with each other, they are 
identical with those subsequently described and figured by M. Agassiz, under the name of D. macrocephalus, 
which latter name therefore becomes a synonym of this species as above. 

Position and Locality—Not uncommon in the black flags of the Old Red sandstone of Caithness. 


Genus. OSTEOLEPIS (Val. and Pent.) 


Gen. Char.—Slender ; first dorsal opposite the space between the ventral and first anal, second dorsal 
opposite the space between the two anal fins; minute tubular puncturing of the scales close and distinct over 
the surface, distinguishing them from those of Palwoniscus; the upper margin of each scale has a narrow 
articular process, which is hid under the inferior border of the scale next above ; teeth very irregular in size. 


OSTEOLEPIS ARENATUS (Ag.) 
Ref —Ag. Poiss. Foss. t. 2 d, fig. 1—4. 


Dese.—V ery elongate, slender, six to nearly seven inches long and one deep; length of the head equalling 
the depth; first dorsal a little behind the middle of the body, small, its length and height equal; second dorsal 
opposite the space between the two anals, larger than the first; caudal rounded; scales one-half higher than 
long, finely granulo-punctate, (the height little more than one line). 

Position and Locality —Not uncommon in the Old Red sandstone of Orkney. 


OsTEOLEPIS BREVIS (M‘Coy). Pl. 2. D. fig. 4. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Dese.—Very short, fusiform; length about five inches; body broadest at the anterior part, where the 
width is rather more than one-fourth the length, tapering abruptly to the tail, the pedicle of which is about one- 
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third the depth of the body; head very obtusely rounded, nearly semicircular, depressed, twice as wide as long, 
the length being only two-thirds the depth of the body; seales thick, nearly equilateral except on the flanks, 
where they are one-third higher than long, length of each about one line, surface minutely and uniformly 
punctured under the lens, the pores rather distant ; two anal fins very small, ovate, their own length apart, 
the second touching the caudal; one large triangular dorsal fin, longer than high, opposite the space between 
the two anal fins (anterior dorsal not seen). 

Easily distinguished from the other species of Osteolepis by its very wide, short figure. From the great 
width of the head it is almost always found with the anterior part of the body crushed vertically. The 
teeth are very small, close and slender. 

Position and Locality—I have seen five specimens from the Old Red nodules and schists of Caithness 
and Orkney. 

Explanation of Figures.—Plate 2. D. fig. 4, natural size; fig. 4a, scales of ditto, magnified two and half 
diameters; the two lower scales shewing the external polished and punctured surface with their articular margins ; 
the two upper being impressions of the inner surface, to shew the narrow longitudinal sulcus corresponding 
to the articular ridges on the under side of the scale. 


OSTEOLEPIS MACROLEPIDOTUS (Val. and Pent.) 
Ref.—Ag. Poiss. Foss. t. 2 4, fig. 1. (not 2). 


Dese.—About six inches long and one inch deep; body nearly of equal depth throughout, the pedicle of 
the tail being more than half the greatest depth of the body; head obtusely subtrigonal, about one-fifth the 
length of the body : scales about a line long, those of the body twice as high as long, those of the tail equilateral ; 
puncturing of the surface very fine, close, uniform: first dorsal about a third less than the second, and its 
own height in advance of it; second anal touching the caudal fin, which is very obliquely concayo-truncate. 

Position and Locality.—Not uncommon in the Old Red sandstone of Orkney. 


OSTEOLEPIS MAJOR (Ag.) 
Ref—Ag. Old Red. t. 19. fig. 1 to 3. 


Desc.—Very slender, of nearly equal depth from head to tail; length about nine inches, depth one inch 
four lines; head small, obtusely pointed, little more than one-sixth the entire length ; scales of the body about 
three lines long, and about two high, punctures of their surface few, large, irregularly scattered, and three or 
four times their diameter apart; tail small, short, slightly forked; dorsal and anal fins small, their height and 
length about equal. 

Position and Locality.—Not uncommon in the Old Red sandstone of Lethen Bar. 


OSTEOLEPIS MICROLEPIDOTUS (Val. and Pent.) 
Ref.—Ag. Poiss. Foss. t. 2c, fig. 1 to 4. 


Desc.—Length about five inches; fusiform, deepest in the middle, tapering slightly to the head, and 
rapidly to the tail, the depth being one-fifth of the length; tail shorter and less obliquely truncate than in the 
O. macrolepidotus ; scales about one line long and about one-third higher; surface under the lens very minutely 
and uniformly punctured. 

Deeper, shorter, and more rapidly tapering than the O. macrolepidotus, but having scales pretty nearly 
similar both in size, shape, and puncturing ; the fins slightly more remote from each other than in that species. 

Position and Locality —Not uncommon in the Old Red sandstone flags of Orkney. 
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Genus. TRIPLOPTERUS (M Coy). 
= Tripterus M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Gen. Char.—General shape of the body and form of the plates of the head and body as in Osteolepis, but 
having only one dorsal fin, which is precisely over the first anal fin. 

The fishes of this genus are very much allied to Osfeolepis in general habit, but instead of having two 
dorsal alternating with two anal fins, there is but one dorsal, which instead of alternating with or being 
vertically over the interval between the anal fins (as would be the case in Ostcolepis, if only one fin were 
preserved), is precisely over the first anal, as in Diplopterax, (= Diplopterus Ag.), which it also greatly resembles, 
but from which it differs in wanting the second dorsal, and in haying a perfectly heterocercal tail—a character 
which I have ascertained does not exist in Diplopterax. The name Tripterus having been preoccupied, I have 
changed it as above. 


TRIPLOPTERUS POLLEXFENI (M/°Coy). Pl. 2. D. fig. 5. 
Ref.= Tripterus Pollexfeni M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—Ovate, gradually tapering from the head, which is broad, depressed, semi-elliptical, obtusely 
pointed in front, its width at base equal to its length, and being about one-fifth the entire length of the fish ; 
pectoral fins small, broad, ovate, their height about two-thirds the width of the body at their base; tail small, 
perfectly heterocercal, retral margin very concaye, and the upper lobe twice the length of the lower; two anal 
fins nearly equal, triangular, one-third higher than long, rather more than their own height apart, the second 
almost touching the caudal fin; dorsal fin narrow, ovate, almost twice as high as long, precisely over the first 
anal; scales rhomboidal, those of the body flat, about one-third higher than long, those of the tail longitu- 
dinally gibbous, lozenge-shaped, and about twice as long as high; under the lens they are all very minutely 
and uniformly punctured, as in Osteolepis and Diplopterus. Total length about seven inches, greatest width of 
body one and quarter of an inch, length of body-scales one and half line. 

So completely identical are the plates of the head of this fish with those of the large imperfect example 
figured by Agassiz, (Poiss. Foss. Vol. 11. Plate 2 4, fig. 2), that I cannot help suspecting that that figure may 
represent a portion of a fish of the present species, the imperfection of the retral part of the body having 
perhaps permitted M. Agassiz to refer it to the Osteolepis macrolepidotus ; although even without seeing the 
fins we might distinguish it by its wide, rapidly tapering figure from that species, which is correctly represented 
by the figure 1 of the same plate, so far as it goes. The teeth are minute, slender, conical, rather distant, 
apparently in several rows, and of irregularly unequal size. I have examined three perfect specimens of this 
species presented to the University collection by the Rev. W. Pollexfen, by whom nearly all the Orkney 
fishes here noticed were collected, and whose zeal I am happy to commemorate by dedicating this to him. 

Position and Locality —Not uncommon in the Old Red sandstone at Orkney. 

Explanation of Figures—PI. 2. D. fig. 5, small specimen, natural size ; fig. 5 a, scale of ditto magnified 
three diameters, shewing the polished, punctured surface, and broad articular margin; 5 0, scales of ditto, 
natural size, from another specimen. 


5th Family. CCZLACANTHI. 


Scales polished, variously ornamented, rounded, largely imbricated; teeth conical, longitudinally plaited 
at the base, of two sizes, the smaller very numerous, the larger few, far apart, and set rather within the line of 
the smaller ones. 

The scales composed of a bony plate covered with ganoine ; bones of the head also polished and generally 
granulated. A transverse slice of a tooth magnified shews the medullary cavity sending off innumerable 
radiating, vertical, branching fissures, about which the dentine is folded. 
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The Celacanthi can only be distinguished from the Sawroids by the imbrication of the scales. As at first 
defined, the principal characters were, the hollowness of the bones and rays (which were cartilaginous within, 
coated with a thin calcareous shell), the tapering of the spinal column into the middle of the tail, and the rays 
of the caudal fin having interapophysary bones like the dorsal (these are well seen in our figure of Holoptychius 
Sedgwicki) ; the first definitions also include some teeth of the Pyenoid type. 

Genera :—1, Calacanthus; 2, Glyptolepis; 3, Holoptychius; 4, Gyroptychius; 5, Dendrodus; 6, Lam- 
nodus; 7, Asterolepis, &e. 


Genus. GLYPTOLEPIS (Ag.) 


Gen. Char.—Scales thin, subquadrate, rounded; surface nearly smooth, concentrically imbricated round 
a central point; interior shewing a finely radiated, cellular structure; teeth sharp, conical, deeply furrowed 
longitudinally, implanted in imbricating plaited sockets; one detached ventral fin, surrounding a pointed, scaly 
process, directed backwards; two dorsal and two anal fins close to the heterocercal tail, nearly equal and opposite 
each other, the posterior pair largest ; the caudal is broad and truncate. 

These are moderate sized fishes, with blunt, flat, rounded heads, and two large triangular plates covering 
the throat in place of the branchiostegous rays. I much doubt the propriety of separating this genus from 
Dipterus, since I have examined the original types of this latter genus. 


GLYPTOLEPIS LEPTOPTERUS (Ag.) 
Ref —Ag. Old Red Fish, t. 20 and 21. 


Dese.—Body about three inches thick and twelve long, covered with dull, nearly circular, strong, slightly 
convex scales, about five or six lines in diameter, each marked with small, sharp, irregular, concentric wrinkles, 
round a nearly central, prominent point, crossed on the anterior part by a few radiating ridges: when the 
surface is destroyed the scales are seen to have a very minutely-radiated structure, about thirty-five radiating 
lines in the space of one line. Teeth about one line long, nearly uniform, close, conical, coarsely sulcated at 
the basal portion. 

There is but one sort of teeth seen in the jaw externally. 

Position and Locality Old Red sandstone, Lethen Bar. 


Genus. DIPTERUS (Sedg. and Murch.) 
Syn. = Dipterus Ag. = (? Glyptolepis Ag.) + Polyphractus Ag. + Ctenodus Ag. 

Gen. Char.—Small fusiform fishes, with compressed heads, and perfectly heterocercal tails, and two dorsal 
fins precisely opposite two similar anal fins, the second of each largest, placed rather close and far back ; a strongly 
marked lateral line; scales circular, thickest in the middle, variously carved, either with concentric lines round 
a nearly central point, or, more rarely, with fine longitudinal ridges on the exposed part. Lateral line impressed. 

This genus was first described in a joint memoir, “ On the Deposits contained between the Primary Rocks 
and the Oolitic Series in the North of Scotland,” published by the Rey. A. Sedgwick and Mr Murchison, in the 
3rd Vol. 2nd Series of the Transactions of the Geological Society of London (1835), and named by them from 
the double dorsal fins. In the excellent figures by Mr Scharf, which accompany this memoir, we also find the 
character of the double anal fins opposite the dorsals clearly represented; the heterocercal structure of the 
tail is also noticed, and the scales are stated to be round and imbricated. Thus far the characters are generic, 
and in accordance with the views of Baron Cuvier, and of MM. Valenciennes and Pentland, who agreed 
with the authors in their interpretation of the specimens. Three species were figured, and characterized by 
their dimensions, the size of the scales, and the proportions of the fins—namely the D. brachypygopterus, 
D. macropygopterus, and D. Valenciennesi, and certain fragments were provisionally named D. macrolepidotus, 


although with the express caution that they considered the generic reference quite uncertain, from the imper- 
fection of the specimens. 
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Shortly after appeared the 2nd Vol. of M. Agassiz’ Recherches sur les Poissons Fossiles, in which he refers 
to the above paper (p. 8); but conceiving that the two dorsal fins, which had struck Cuvier as at once dis- 
tinguishing the present fishes from the Palwonisci of the copper-slate, did not really exist, he proposed to change 
the name of the genus to Catopterus, supposing it to have one anal and one dorsal fin. The four species there 
described and figured he also suggested to be imperfectly observed, and proposed to unite them all under the 
one name Catopterus analis (Ag.). He also denies the correctness of the views of Cuvier and of Sedgwick and 
Murchison as to the roundness and imbrication of the scales (p. 24); and stating them to be, on the contrary, 
rhomboidal and flat, he places the genus in the Family Lepidostei. In p. 113 of the same work M. Agassiz 
states that he had examined some of the original specimens figured by the above writers, and that he found his 
corrections as to the continuity of the dorsal fins were not correct, that Messrs. Sedgwick and Murchison had 
correctly described and figured those fins, and that his generic name Catopterus could no longer be retained in 
preference to their Dipterus ; on a second examination he discovered the two anal fins pretty nearly as they had 
figured them, but still retained his view of the form and arrangement of the scales; and now viewing the 
imperfect and doubtful fragment named Dipterus macrolepidotus as the type of the whole, he proposes that the 
three well-known species should be united under that name, on the supposition that the large flat rhomboidal 
plates, figured in the Geological Transactions under the latter name, became converted into the small rounded 
ones, of the more perfect fishes, there noticed (under the other names) by abrasion. This is the more remark- 
able, as at p. 113 (loc. cit.) he refers to the figures given of that species by Messrs. Sedgwick and Murchison 
as examples of his new genus Diplopterus. I have since found this to be truly the case, although in his last 
ichthyological work, Mononographie des Poissons Fossiles du Vieux Gres Rouge, &c., he does not give this 
reference for the Diplopterus, but quotes the Dipteri collectively under the specific name given to these frag- 
ments as above. 

Before recording my own observations I must remark that the above brief réswmé of the literature of the 
genus Dipterus is not intended as a reflection on M. Agassiz—for whose labours no one can entertain a more 
profound respect than I do,—but merely as a necessary record of the various changes which have been proposed 
in the views of the original describers of the genus, and which I believe, after an attentive examination, to 
have been altogether unnecessary, as some of them are already admitted to have been. 

On examining a large suite of the different species of Dipterus described by Prof. Sedgwick and Sir R. 
Murchison, now deposited in the Geological Collection of the University, I find that in all the examples of 
all the species, except the D? macrolepidotus, the scales, when attentively examined, are circular and distinctly 
imbricated; they are marked on the surface with fine, elevated, concentric lines ; 
thickest in the middle and very thin and brittle at the edges, from which latter cireum- 
stances, combined with their quincuncial arrangement, they are of course liable to break 
into a more or less regular rhombic shape when the fish is crushed. This may have 
possibly misled M. Agassiz’ draughtsman, or even himself on a hasty view; but in those 
cases where this rhomboidal appearance is strongest, it will be found that, Ist, the lines 
of the surface are not as Agassiz represents them (Poissons Koss. Pl. 2 a, Vol. I1.), 
quadrangular, and parallel with the margin, but curved. 2nd, These pseudo-rhombic scales are never regular, 
like those of the true Sauroid fishes, but are extremely diverse in shape, and frequently present large notches, 
where one part of a scale has retained its true circular margin, and another part broken straight off, giving 
the deceptive quadrate appearance. Those specimens which, like most of those figured in the Memoir 
quoted, retain their scales comparatively uninjured, with their imbricated rounded margins, are, on the other 
hand, quite regular. But what places the fact of the circularity and consequent imbrication of the scales 
beyond all doubt, is the circumstance that I have repeatedly noticed single scales separated from the body, 
in which the outline was perfectly round; and I subjoin a rough sketch of those various conditions, about 
one-third larger than nature, as seen in a specimen of the D. brachypygopterus. 

Taking for granted, what the suite of specimens in the Cambridge Museum proves beyond a doubt, 
that the scales of the Dipteri are really rounded and imbricated, we find that the genus must be removed 
from the group of Sauroid fishes in which it has hitherto been placed on the supposition that the scales as in 
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Osteolepis were quadrate, and simply in contact by their edges, and we must class it with Holoptychius, Glyp- 
tolepis, &e. in the family of Cwlacanths, according to the last definition of that group in M. Agassiz’ Mono- 
graph on the Fiskes of the Old Red Sandstone; in fact the relation to this latter genus becomes in this 
light so close that I do not at present see how to distinguish them; and although the great depressed G. 
leptopterus (Ag.), with its strong, bony, lenticular scales, seems distinct from the small Dipteri, yet the 
smaller, lateral compressed specimens of the same species come much closer in appearance; and in either 
case the characters of the number and position of the fins, form and surface of the scales, and the external 
characters of the teeth, are identical in both, pointing to a union of the genera Glyptolepis and Dipterus. The 
latter being much the oldest, would, in this case, of course, be retained. 

The perfectly heterocercal tail and circular imbricated scales now widely separate these fishes from 
Diplopteraz (= Diplopterus Ag.). According to Mr Miller (Witness newspaper, Dec. 23, 1848) the genus 
Polyphractus (Ag.) is formed on the occipital plates of this genus, and he also there states that the teeth 
are exclusively palatal, “blunt, squat, and arranged in two rectangular patches,” identical with those forming 
the genus Ctenodus (Ag.), which he unites thus to the present genus. 


DIPTERUS BRACHYPYGOPTERUS (Sedg. and Murch.) 
Ref—Sedg. and Murch. Geol. Trans. 2nd Series, Vol. III. Pl. 17. 


Desc.—Gradually tapering from the base of the head; length about seven inches, depth nearly one and 
half inches; head small, only one-fifth of the length; posterior anal wider and shorter than in the D. macropy- 
gopterus, not extending more than half way to the angle of the lower lobe of the caudal ; lateral line much 
nearer the dorsal than the ventral margin; scales of the flanks two lines in diameter, varying towards the 
abdomen to nearly three lines ; height (diameter) of the exposed portion of each scale when in situ about twice 
the length thereof; surface strongly marked with concentric imbricating wrinkles on the exposed part, and with 
a radiated puncturing on the rest of the scale finer than in the D. macropygopterus. 

By its much smaller scales and head, and wider and shorter anal fin, this is fully distinguished from the 
D. macropygopterus with which Agassiz has united it. I have carefully verified these characters in several 
specimens, and feel satisfied that they are not the result of age or accidental injuries, as has been suggested. 

Position and Locality—Old Red sandstone. Abundant at Caithness. 


DIPTERUS MACROPYGOPTERUS (Sedg. and Murch.) 
Ref.—Sedg. and Murch. Geol. Trans. 2nd Series, Vol. III. Pl. 15. 


Desc—About nine inches long and nearly two inches deep behind the pectorals, from whence the body 
tapers gradually both towards the head and tail; head pointed, rather more than one-fourth the entire length ; 
upper lobe of the tail long, pointed; posterior margin very obliquely concayo-subtruncate ; posterior anal nearly 
reaching to the angle of the lower lobe of tail, narrower than the dorsal, exceeding by nearly one-third the 
depth of the body at its base; lateral line nearer to the dorsal than the ventral margin; scales nearly circular 
when detached ; those of the flanks three lines, and of the belly four lines in diameter, densely imbricated when 
in situ ; the height (diameter) being nearly three times greater than the length of the exposed portion; surface 
of each scale with strong imbricating concentric wrinkles on the exposed portion, the remainder being very 
minutely punctured and granulated in a close radiating manner. 

Position and Locality —Old Red sandstone. Common in the flags at Caithness. 


DirTerus VALENCIENNES (Sedg. and Murch.) 
Ref—Sedg. and Murch. Geol. Trans. 2nd Series, Vol. III. Pl. 16. fig. 1 and 3. 


Desc.—F usiform, depth greatest a little in front of the middle, being nearly one-fourth of the length, which 
varies from three to five inches; head small, pointed ; scales of the sides of the body scarcely one and half lines 
in diameter, two or three rows on the belly nearly double this size ; exposed portion when én situ about one-third 
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higher than long, concentrically imbricated ; fins as in the D. brachypygopterus, pectorals long, narrow (gene- 
rally laid against the sides). 

The small fusiform body and very small size and proportion of the scales, which I find constant in four 
specimens now before me, easily distinguish this from the D. macropygopterus and D. brachypygopterus, with 
which M, Agassiz has proposed to unite it. 

Position and Locality.—Old Red sandstone. Not uncommon in the flags of Caithness. 


Genus. CONCHODUS (M°Coy). 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Gen. Char.—(Teeth in pairs in each jaw as in Ceratodus?); each tooth large, somewhat semicircular, 
pointed in front, subtruncate behind, deeply concave on the grinding surface ; internal margin straight, thickened, 
and with an abruptly deflected edge; external border convex, much raised and strongly undulato-plicate, the 
ridges being largest in front, and gradually diminishing towards the external and posterior portion of the tooth ; 
the plicze are produced by a thickening of the substance of the ridges and a scooping-out of the intervening 
hollows, so that the under side of the tooth remains even; under surface coarsely osseous; upper surface 
polished, with small obscure undulations, and minutely porous. 

This genus is closely allied to Ceratodus and Ctenodus, but differs in the grinding surface being concave; 
the tooth resembling the inside of a plicated oyster. The internal microscopic structure was developed for me 
by the kindness and skilful manipulation of my friend Mr Anthony, of Caius College, Cambridge; it was very 
complex and peculiar, but the prepared fragment has unfortunately been mislaid by him, so that I am unable 
now fully to describe it. I only know one species, the following. 


CoNCHODUS OSTREIFORMIS (M*Coy) Pl. 2. C. fig. 7. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. I. 


Desc.—About one and half inch long, one inch wide, and one line and a half thick; the grinding surface 
deeply concave, the surface of attachment equally convex ; the external semicircular margin gives origin to six or 
seven coarse, rugged, converging ridges, the most anterior about seven lines long, and slightly inclined to the 
straight inner margin, the most posterior is about two lines long, and at right angles with the inner margin ; 
the ridges are separated by deep wide hollows. 

Position and Locality —Found along with Dendrodus latus (Ow.), Holop. giganteus (Ag.), and Hol. 
princeps (M°Coy), in the Old Red conglomerate of Scat Craig. 

Explanation of Figures.—P\, 2. C. fig. 7, palatal tooth, natural size. 


Genus. HOLOPTYCHIUS (4Ay.) restricted. 
Syn. = (Holoptychius Ag.—Rhizodus Ow.) 


Gen. Char.—Body thick, short, rounded; bones of the head granulated ; scales large, very thick, sub- 
rhomboidal, rounded, imbricating, composed of numerous bony layers, exposed surface marked with large, 
longitudinal, flexuous wrinkles and tubercles; teeth small, numerous, conical, longitudinally sulcated at base ; 
tail heterocereal, caudal fin triangular, obliquely truncated; one lengthened, elliptical, dorsal fin, opposite a 
similar anal fin, close to the base of the caudal; ventrals behind the middle of the body. 

I have proposed (Ann. Nat. Hist., July, 1848, page 2) to restrict this genus in the above manner, which 
makes the group much more natural and definite by removing from it those species (principally carboniferous) 
which have very large, thin, quadrate scales, with the minute reticulated structure of Glyptolepis, without the 
longitudinal wrinkles, &c., and haying very large sharp-edged elliptical teeth of two very different sizes In each 
jaw, to which latter I have proposed confining the name Lhizodus (Owen), hitherto considered a mere synonym 
of Holoptychius. 

462 
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Hotorrycuius ANDERSONI (Ag.) 
Ref. and Syn —Ag. Old Red, t. 22. f. 3+ H. Flemingi id. ib. f. 1. 


Desc.—F usiform, abruptly contracted at the pedicle of the tail; head rather small, its length from snout 
to edge of operculum slightly less than its height ; depth of body at origin of dorsal fin about one-fifth more than 
the length of the head; dorsal fin small, originating about one-fifth more than the length of the head behind 
the edge of operculum ; lateral line running beneath the upper third of the sides, commencing at about one- 
fourth the depth from the dorsal outline at the nape, but descending to two-fifths the depth from the dorsal 
outline at the origin of dorsal fin; ventral fins moderate, situated twice the length of the head from the oper- 
culum; scales of moderate size, nearly circular; in a specimen two inches nine lines in depth the exposed 
portions on the middle of the sides average five to six lines in depth and four lines in length, they are marked 
each with about twenty very variable, fine, thread-like ridges, sometimes nearly parallel, less than their thickness 
apart, and scarcely branching or anastomosing ; at other times separated by broader concave spaces and more 
or less flexuous, and anastomosing once or twice as they approach the posterior edges, to which in all the 
varieties they extend (averaging eight in the space of two lines), sometimes they seem smooth and often are 
finely granular, in all cases the anterior part is occupied by a patch of rather coarse radiatingly disposed granules, 
from whence the ridges arise that go to the free edge ; the smooth overlapped portion is marked under the lens 
with very minute, close, punctured, radiating lines; the scales of the belly are larger than those of the sides, 
and much more coarsely sculptured, with thicker, more widely separated, and more flexuous ridges than those of 
the sides (averaging four or five ridges in two lines), the bones of the head are coarsely granulated (about three 
granules in the space of one line), with an imperfect radiating disposition towards the margin of some of the 
plates. 

The very numerous, although fragmentary, specimens which I have examined, prove what I for some time 
suspected, that the more finely and straightly ridged scales on those specimens of Holoptychius from Duraden 
shewing the lateral lines, and forming the type of H. Flemingi, were really identical with those similar fishes 
intermingled with them, but having much more coarsely sculptured scales figured by M. Agassiz under the 
name H. Andersoni. The latter coarsely sculptured species I find is in fact the ventral aspect of the more 
delicately ridged specimens, which are compressed laterally, and it is certain that the two triangular plates in 
M. Agassiz’ figure are the branchiostegal plates, such as we see in the H. nobilissimus, and not of the cranium. 
as Agassiz supposed. The ridges as he states extend to the posterior edge, but, contrary to what he states, 
though in agreement with parts of his figure, they not unfrequently anastomose twice, even three times in their 
passage from the little anterior patch of granules (which he does not represent, probably because they are 
frequently covered by the preceding scales close to the edge). Some very large specimens shew the exposed part 
of the scales eleven lines in depth, and nearly six in length, the ridges averaging five in two lines. The sculp- 
turing of the scales is very irregular, and one specimen of the ventral aspect, having several of the scales 
sculptured in the usual way of H. Andersoni, has the ridges on two or three scales broken into tubercles 
nearly resembling those of H. Murchisoni. 

Position and Locality —Extremely abundant (sometimes nine perfect specimens in a slab two feet square) 
in the yellow uppermost beds of the Old Red sandstone at Duraden. 


HOLOPTYCHIUS GIGANTEUS (Ag.) 
Ref.—Ag. Old Red, t. 24. figs. 3, 4, 8. 

Dese.—Seales very thick, about one inch and half wide; length of exposed portion two-thirds the width, 
posterior margin truncato-elliptical; surface with close, thick, irregularly, tortuous, longitudinal ridges on the 
middle portion, posterior part largely tuberculated 

The great size is almost the only difference between this and the H. Murchisoni, with which perhaps it 
may be hereafter united. The under surface has the usual radiating minutely ceilular structure. 

Position and Locality—Old Red sandstone, Scat Craig. 
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HoLoprycHIUs NOBILISSIMUS (Ag.) 
Ref—Ag. in Murch. Sil. Syst. t. 2 bis, fig. 1; Ag. Old Red, t. 23. 


Desc.—Length rather more than two feet, with a thickness of about ten inches; scales of the body thick, 
about one and half inches wide; exposed part about a fourth wider than long; posterior margin elliptical ; 
surface with irregular, very coarse, slightly waving, interrupted, longitudinal ridges and furrows, the latter 
deeply pitted, and the former obscurely nodular, giving a coarse reticulated character to the surface. 

As Sir R. Murchison states this to be named after its discoverer, the Rey. J. Noble, would it not be well 
to change the spelling of the specific name to Woblei ? 

Position and Locality —Old Red sandstone, Clashbennie. 


HoLoprycuHius PRINCEPS (A7°Coy). 
Ref.—M Coy, Ann. Nat. Hist. 2nd Series, Vol. II.; Sil. Syst. t. 2 bis, fig. 3. 


Desc.—Scales subquadrate, slightly convex, each about three inches wide, and two and half inches long ; 
anterior concealed margin widest, convex ; posterior exposed portion about one-third narrower, subtruncate, 
rounded, sides slightly concave; whole of the exposed surface closely covered with irregular tubercles, about 
half a line in diameter, and half their diameter apart; most of the tubercles are a little elongated, but in 
irregular directions, and towards the anterior margin a few of them are generally confluent at their bases, 
forming short, irregularly twisted, strongly tuberculated ridges; concealed anterior portion and interval between 
the tubercles minutely porous. 

This species far exceeds the H. nobilissimus (Ag.) or H. giganteus (Ag.) in size ; it is easily distinguished 
by its entirely tuberculated surface. A fragment of this species is well figured (without a name) in Murchison’s 
“ Silurian System,” pl. 2 bis, fig. 3, and as H. giganteus in t. 36 of his “ Siluria.” 

Position and Locality—Old Red conglomerate of Scat Craig. 


Hotorprycuius SepGwIickit (M*Coy). PI. 2. D. fig. 6. 
Ref—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—Body fusiform, very thick, depth in the middle one-third of the length, abruptly narrowed towards 
the tail, the pedicle of which, at the base of the anal and dorsal fins, is scarcely half the depth of the body ; 
head more than one-fourth of the length ; tail very short, nearly square, the thick, articulated, frequently 
branched, rays developed from the under side, forming a broad triangular caudal fin, obliquely truncated on its 
posterior margin; dorsal rather larger than the opposite anal fin ; both semielliptical, twice as high as long ; 
the anal about one-third the length of its base in advance of the caudal; ventral fins broad; their length 
about equalling their height, rather more than the length of their bases in advance of the anal fin; lateral 
line nearly medial, strongly marked. Scales thin, rounded; those of the flanks half an inch in diameter, 
subtrigonal, posterior margin semicircular, concealed anterior margin very broad, subtruncate, with very minute, 
radiating punctate striz; a small space towards the middle of the scale is covered with a distinct granulation 
(frequently but not always seen when the scales are in sitw) ; all posterior to this, or the constantly exposed 
portion, covered with a minute, longitudinal, irregularly flexuous, striate punctation, intermixed with numerous 
sharp, narrow, irregularly interrupted, longitudinal, thread-like ridges, of very irregular number and length, but 
usually two or three times their diameter apart ; the exposed part of the scales of the flanks, when in sitw, 
is about one-third higher than long. Teeth conical, one-third longer than wide, half the diameter of their 
bases apart. Length eleven inches, depth nearly four inches; length of teeth three-fourths of a line. 

This species, like the H. Flemingi (Ag.), is remarkable for being found on its side, indicating apparently 
a compressed, instead of a depressed form; it also resembles that species in the sculpturing of the scales, but 
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has them (in the same parts of the body) smaller, more rounded, and the exposed portions much less high in 
proportion to their length. 

Position and Locality.—Not uncommon in the Old Red sandstone flags of Orkney. 

Explanation of Figures.—PI. 2. D. fig. 6, natural size; the dotted restored outlines of the fins are from 
other specimens in the collection ; fig. 6 a, scales of ditto magnified one and half diameters. 


Genus. GYROPTYCHIUS (A/° Coy). 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Gen. Char.—Slender elongate ganoid fishes, with large, semioval, depressed heads, from which the body 
gradually tapers to the tail, which is diphycercal, the caudal fin being rhomboidal, pointed in the middle of the 
retral margin, and the prolongation of the body extending a little above the medial line, nearly to the end; two 
small elliptical dorsal fins exactly opposite two similar anal fins; pectoral fins broad, rounded, placed rather 
far back. Scales of the flanks subrhomboidal, nearly oval on the back, imbricated, the exposed portion of each 
with minute rough ridges, which converge towards the retral end, and seem to gyrate round a nearly central 
point ; the anterior concealed portion nearly smooth (or under a strong lens minutely radiated as in Holoptychius) ; 
under surface of each scale nearly smooth, with a strong mesial keel, which extends from the anteal edge, only 
as far as the central point, where it abruptly terminates to allow of the imbrication of the remainder of the scale 
on the next behind; bones of the head covered with granules, which are sometimes confluent into short ridges ; 
teeth small, conical, nearly equal. 

In form, number, and position of the fins, and structure of the tail, these fishes resemble Diplopterax, while 
the imbrication of the scales, as well as their sculptured, instead of simply porous surface, places them close to 
Holoptychius, and in a different family of Agassiz system from the former; while from the latter they differ in 
form and number and position of the fins, structure of the tail, and in the ridge on the under side of the scales, 
which reminds us of what we see in Osteolepis and many other fishes with juxtaposed scales; but instead of 
extending entirely across the scale it only reaches half-way, the half-ridge of one scale joining that of the next 
behind and before when in their natural imbricated position. The Gyroptychii are thus intermediate between 
Holoptychius and Diplopterax, and serve to connect the great groups of Calacanth and Sauroid fishes to 
which those genera respectively belong, haying at the same time a style of sculpturing of the scales peculiar 
to themselves and easily recognizable. 

There are two imperfectly known and imperfectly characterized genera of M. Agassiz, Glyptopomus and 
Platygnathus, which require a few words in connexion with the present fishes. The first of those genera is 
founded on a short, thick, fusiform, sauroid fish with simply juxtaposed, rhomboidal, granulated scales; the 
fins being nearly unknown. The slender form of the present fishes, and the shape, sculpturing, and im- 
brication of the scales are sufficient distinctions therefrom, the fins being unknown. Platygnathus is a genus 
founded by Agassiz on the jaw of one fish and the tail of another; the jaw agrees nearly with Bothriolepis, 
but has fewer laniary teeth, and needs no comparison with Gyroptychius; the tail portion is more analogous, 
but the great scales seem to have simply the structure of Holoptychius, and the fins are developed beyond all 
comparison; further, this genus is founded on such imperfect and perhaps discordant materials, and the jaw 
seeming to have been most in view in naming and defining the group, it is obvious that even an identity 
between one of those elements and the present perfectly known type would not invalidate Gyroptychius as a 
genus. Judging from the figure and description of M. Agassiz, however, there seems, as above noted, to be 
no great affinity between them. 


Gyroprycuius anaustus (M/°Coy). Pl. 2. C. fig. 2. 
Ref—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—Head semioval, obtusely pointed, about one sixth the entire length; depth of the body greatest 
immediately behind the head, where it is one-seventh of the length, tapering very gradually from thence to 
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the tail, the pedicle of which is about one-third the greatest depth of the body; caudal fin large, rhomboidal, 
obtusely pointed behind, lower side largest, the supramedial spinal prolongation extending nearly to the end; 
posterior anal fin semielliptical, equalling the depth of the body at its base in height, which is about double 
the length; both the posterior anal and dorsal fins nearly touch the caudal, and are fully their own height 
behind the anterior anal and dorsal fins, which are about one-third less in size; the pectoral fins are broad, ovate, 
scarcely two-thirds the depth of the body at their base in height, and placed nearly their own height behind 
the head. Scales about two lines high (or wide) and about one-third longer, elliptical, and with a small nearly 
central boss, round which seem to gyrate very numerous minute rough ridges, less than their own diameter 
apart, which are arranged in converging curved lines parallel with the margin of the elliptical free end of the 
scale; the small portion of the ridges anterior to the central boss are frequently broken into little tubercles ; 
the more anterior concealed portion is smooth or very minutely radiated, the (¢ articular) ridge on the under 
side strongly marked; bones of the head closely sculptured with small granules and short vermicular ridges. 
Length nearly one foot; length of exposed portion of scales slightly more than two lines. 

This beautiful fossil most resembles the Diplopteraz gracilis (M°Coy) in form, but is at once distinguished 
by the structure and sculpturing of the scales. 

Position and Locality—Rare in the Old Red sandstone of Orkney. 

Explanation of Figures.—Plate 2. C. fig. 2, natural size; fig. 2a, one scale from the back of another 
specimen, magnified three diameters. 


GYROPTYCHIUS DIPLOPTEROIDES (JM/°Coy). Pl. 2. C. fig. 3. 
Ref—M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—Head semielliptical, depressed ; sides flattened, slightly longer than wide, pointed in front, about 
one-fifth of the entire length ; body tapering rapidly from the head to the tail, the pedicle of which is less than 
half the width of the body; caudal fin rather large, rhomboidal, nearly medial spinal prolongation slender; posterior 
dorsal fin elliptical, twice as high as long, close to the base of the caudal, and reaching about half the length of its 
lateral angle; anterior dorsal little more than half the size of the posterior ; pectorals short, broadly-rounded, 
placed rather more than their own length behind the head. Scales of the back oval, imbricated; concealed 
portion, anterior to the subcentral point, smooth or very minutely radiato-punctate, all the posterior or exposed 
portion rough, with small, irregular, minutely flexuous ridges, those of each side running parallel with the curved 
margin of the scale, and of course converging towards the middle, they are crossed by fine radiating strize ; 
scales of the sides rhomboidal, nearly square and juxtaposed, each scale articulated to the preceding and superior 
one by a narrow, smooth border on the superior and anterior sides, extending into an angular articulating 
process at the anterior superior angle (as in Osteolepis, &c.) ; the quadrate exposed portion has a small central 
point, round which the little rough ridges gyrate diagonally ; bones of the head sculptured with small vermicular 
ridges and granules. 

Length about eleven inches, greatest width of body two inches; length of exposed portion of scales about 
two lines. 

The different shape of the scales, and the wide, short, rapidly tapering figure, easily distinguish this from 
the last. 

Position and Locality —Not uncommon in the Old Red bituminous schists of Orkney. 

Explanation of Figures—P1. 2. C. fig. 3, natural size ; with a lens of low power the gyrate marking can 
be seen on the figure ; fig. 3 a, two lateral scales of do., shewing the gyrate sculpturing of surface, and the two 
articular margins, magnified three diameters. 


Genus. DENDRODUS (Oven) pars. 
Syn. ? = Asterolepis Eichw. 


Gen. Char.—Teeth large, thick, conical, straight or sigmoidally curved; surface covered with fine longi- 
tudinal ridges from the apex to the base; base dilated into an oblique, subsemicircular, rounded, flattened pad. 
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Microscopic structure: longitudinal medullary tubes numerous, irregular, largest towards the centre, giving off 
numerous branches (or vertical slits) to the circumference, which are simple towards the apex, but give off lateral 
branches lower down; these lateral ramules of the branches terminate in little cells; from all these cavities the 
ealcigerous tubes proceed at right angles; there is a thin outer layer of ganoine, the external furrows of which 
correspond to the internal rows of medullary cavities. 

The genus Dendrodus of Owen has been divided by Agassiz into Dendrodus, Lamnodus and Cricodus, but 
Mr Miller seems to have ascertained that it should be united to Asterolepis: he figures a close row of small 
equal teeth on the edge of the dentary bone, behind which the few great laniary teeth (those formerly described 
as Dendrodus) are far apart, and planted in large, shallow pits on an internal, broad, projecting, horizontal 
ledge. 


DENDRODUS LATUS (Owen). 
Ref—Ag. Poiss. Foss. Vol. IT. t. 55 a, figs. 19, 20; Old Red, t. 28. fig. 1, 2. 


Desc.—Tooth about two inches long, conical, with a slight sigmoidal curve, slightly keeled towards the 
apex, which is obtuse; section circular towards the base, which is nearly two-thirds the length of the tooth in 
width; surface with nearly equal obtuse longitudinal strize, about three in one line at the middle. 

Position and Locality.—Old Red sandstone, Scat Craig. 


8th Fam. PLACODERMATA. 


Body enclosed in a short, oblong case or carapace, composed of large, strong bony plates, either lateral 
in pairs and nearly symmetrical, or odd and placed in the median line on the upper or lower surfaces; spinous 
processes of the vertebree usually ossified, but the bodies not; no distinct caudal nor pectoral fins; teeth 
conical, simple, equal. 

I originally proposed this group (Annals Nat. Hist. July, 1848, p. 6) for all the genera included in the 
Fam. Cephalaspide of Agassiz except his Cephalaspis, to which I proposed to restrict that family name, 
the latter differing from the present fishes in having the body covered with scales of the ordinary Ganoid con- 
struction, distinct heterocercal tail, &c.; but I also suggested that some fragments of other genera, the essential 
characters of which were then unknown, might have the same position, which subsequent researches shew really 
to possess the characters of the Cwlacanthi, to which group they should rather be approximated, leaving the 
definition of this family unchanged. 


Genus. PTERICHTHYS (Ag.) 
Syn. = (Pterichthys Ag. [under side] + Pamphractus Ag. [upper side]) = Homothorax (Ag.) 


Gen. Char.—Body covered by an oblong carapace, flat on the under aspect, vertical on the sides, elevated 
and obtusely keeled along the mid-line of the dorsal aspect, the sides sloping thence to the vertical margins, 
the most elevated point being a littlé in front of the middle; tail thick, conical, covered with rhomboidal 
granulated scales ; one small (? anal or dorsal) fin close to the posterior margin of the carapace, having a small 
thick spine at its front edge, the fin-membrane granulated, without distinct rays; head rounded, of moderate 
size; at its junction with the carapace, two large falciform, pointed, pectoral appendages are articulated 
by a ginglymoid joint, one on each side, exceeding half the carapace in length, thickest about the middle, where 
there seems to be a joint, and having their anterior edge tuberculo-serrate; entire surface of the strong bony 
exo-skeleton covered with coarse granules. 

The carapace, as is clearly proved by Sir P. Egerton and Mr Miller, has invariably the ventral side flattened, 
and the dorsal side keeled or elevated (Agassiz having in some cases described the keeled side as inferior). 
Miller’s observations as to the number of the bony plates in the carapace exactly agree with my own; although 
Agassiz and Sir P. Egerton in their restored figures give a larger number. The whole carapace seems to be, 
as Miller says, composed of eleven thick, bony plates, five on the ventral aspect, i.e. one central rhombic plate 
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which is bevelled from without with broad squamose sutures, so that it is overlapped by the other four, the two 
anterior lateral of which would be nearly square, but for the truncation of the inner angle by the central plate ; 
the posterior lateral plates are much longer than the anterior, elliptically pointed at the posterior end, each 
marked at about a third from the posterior end by a transverse depression, which is counted as a suture by 
Agassiz and Egerton, the former again bisecting each of the triangles so defined by a second suture, of none 
of which however have I seen any trace, but on the contrary, I think I have seen the parts entire in many 
specimens, as stated by Miller; the outer third of both the anterior and posterior lateral yentral plates is bent 
upwards at right angles, to form a portion of the vertical sides of the carapace. The dorsal aspect has six large 
plates, two median and two lateral on each side. The anterior median plate is obscurely ovato-hexagonal, 
truncated in front, patelliform or obtusely conoidal, and occupying the anteriorly eccentric apex of the back ; 
its anterior lateral margins are bevelled from within so as to overlap the anterior lateral plates, the latero- 
posterior edges are bevelled on the outer edge, so as to be overlapped by the posterior lateral plates ; the narrow 
posterior edge being however bevelled from within, so as to overlap the posterior median plate ; posterior median 
plate ovate, narrow in front, where it is overlaid by the posterior end of the anterior median plate, its long antero- 
lateral edges bevelled from within by a broad squamose suture to overlap the posterior lateral plates; posterior 
lateral plates large, extending not quite so far forward as the middle of the anterior median plate, truncated in 
front, where they join the anterior lateral plates by a transverse suture ; their outer third abruptly bent down- 
wards at right angles to meet the posterior lateral plates in the middle of the vertical sides; anterior lateral 
plates truncated in front and behind, deflected about their middle at right angles to join the anterior latero- 
ventral plates on the vertical sides; their concave anterior margin thickened by a bony internal ridge; a 
similar thick bony ridge is within the concave posterior edge of the posterior dorso-lateral plates, from which 
two internal ridgés run, one nearly to the internal apex of the anterior medio-dorsal plate, the other running 
along the angle of the sides as far as the anterior margin of the plate. The head is covered by several irregular 
polygonal pieces, the exact form of which is still doubtful. The lateral diverging appendages are supposed by 
some to be pectoral fins, and by others to be cephalic spines; their being articulated by the ginglymoid joint 
alluded to, is against the supposition of their being fins; and against both suppositions is apparently the 
existence of a joint at about the middle of their length, where they are widest, and from whence they gradually 
taper towards the body, and are abruptly pointed towards their extremities. The single small fin is supposed 
by Miller to be either dorsal or ventral, and by Sir P. Egerton to be dorsal; I have invariably found it however 
on the ventral aspect ; and as my observations agree with Miller's in the point of its not being paired, I believe 
it to be an anal fin. Sir P. Egerton’s own figure (Geol. Journ. Vol. IV. t. 10) represents this fin on the 
ventral aspect of the tail, for it will be remembered that the dorsal plates there represented are seen from 
within. A ridge of angulated scales extends from this fin to the extremity of the tail, and it is apparently part 
of this ridge originally described by Miller which Sir P. Egerton designates as caudal fins in the above figure, 
no trace of caudal having been seen in other specimens. The restored figure of Pamphractus, in Agassiz’ Old 
Red Fish, t. 6. f. 2, represents the dorsal aspect of a true Prerichthys, the longitudinal suture in the posterior 
median plate being an accidental fracture. The plates are composed of three layers, an under smooth one, a 
middle coarse osseous one, and a very dense, polished, granulated, superficial one, which is easily separated. 


PTERICHTHYS CANCRIFORMIS (A4.) 
Ref —Ag. Old Red, t. 1. fig. 4, 5. 


Desc.—Head prominent, rounded; pectoral appendages narrow, slightly longer than the width of the 
body at their base, terminating in a slender point; length of head and body about three inches, greatest width 
(immediately behind the pectoral appendages) about one and half inches, tapering rapidly from thence to the 
tail, which equals the end of the carapace in width, being little more than one-fourth the width behind the 
pectorals ; tail the length of the pectorals; central ventral plate acute-angled, rhombic, a fourth longer than 
wide, length equalling the width of the anterior lateral plates; plates of the body and pectorals coarsely 
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granulated, plates of the tail very minutely granular; anal (or dorsal) fin about as high as long, its anterior 
spine rather more than one line thick at base, five lines long; membrane of the fin granular. 
The above description is drawn up from finer specimens than M. Agassiz apparently had access to. 
Position and Locality.— Abundant in the Orkney schists of the Old Red sandstone. 


PTERICHTHYS LATUS (Ag.) 
Ref —Ag. Old Red, t. 3. figs. 3 and 5. 


Dese.—Oblong, carapace about three inches long, width two-thirds its length ; pectorals narrow, gradually 
tapering to a point, curved uniformly with the side of the carapace, the width of which they slightly exceed in 
length ; plates of the tail subquadrate, about one and half lines wide, arranged in transverse (? or alternate) rows. 
Central plate subpentagonal, gibbous, rounded, about equal to the anterior lateral plates in width. 

In all the specimens I have seen the tail-plates seemed to me in alternating rows, and tuberculated more 
finely than the body. What Agassiz has described as the under surface of this species, Sir P. Egerton has 
shewn to be the lateral aspect, so that there is no anomalous absence of central plate. 

Position and Locality—Old Red sandstone, Orkney. 


PTERICHTHYS OBLONGUS (Ag.) 
Ref—Ag. Old Red, t. 3. figs. 1 and 2. 


Dese—Carapace high, narrow, about three and half inches long, oblong, with nearly straight, subparallel, 
plane, perpendicular sides; width (greatest about the middle) one inch nine lines; central plate suboval, 
gibbous, about one-third longer than wide; pectorals about one-fourth longer than the width of the body, 
abruptly pointed ; tail as wide at the base as the extremity of the carapace; head small, rounded, prominent ; 
granulation coarsest at the ends and margin of the carapace. 

Remarkable for its large perpendicular sides and lengthened form. 

Position and Locality —Old Red sandstone, Gamrie, and common at Orkney. 


PTERICHTHYS PRODUCTUS (A¥.) 
Ref—Ag. Old Red, t. 5. 


Dese.—Head and carapace suboval, about three inches long, the greatest width being about half their 
combined length; central ventral plate rather less than the width of the anterior lateral plates, its length and 
width equal, having four slightly curved equal sides and blunt angles; head small, rounded; tail conical, as 
wide at the base as the posterior end of the carapace (that is, nearly half the greatest width), which it about 
equals in length, covered with several longitudinal rows of subquadrate or rounded scales about a line wide ; 
pectorals broad, slightly exceeding the width of the body in length; posterior margin slightly concave ; anterior 
margin nearly parallel with the posterior for two-thirds of its length, then abruptly curving down to meet it at 
a sharp point; granulation coarse, very crowded, 

Position and Locality.—Old Red sandstone, Orkney. 


PTERICHTHYS TESTUDINARIUS (Ag.) 
Ref —Ag. Old Red, t. 4. figs. 1—3. 


Desc.—Carapace about three inches long, ovate, pointed behind, subtruncate but narrowed in front, gibbous 
along the middle; central ventral plate small, longer than wide, with four straight sides and sharp angles, its 
width being little more than half that of the anterior lateral plates. 
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Distinguished from the P. /atus (Ag.) by the narrowing of the front, and the very small, quadrangular, 
central plate of the lower side. The dorsal central plate is (as usual in the genus when seen) very large (about 
half the width of the carapace) and hexagonal; granulation resembles that of P./atus ; pectorals very small, 
pointed, scarcely reaching the bottom of the little ventral central plate; tail large and thick. 

Position and Locality—Old Red sandstone, Orkney. 


Genus. COCCOSTEUS (Ag.) 


Gen. Char.—Head and body not distinctly separated ; together forming an ovate carapace, broadly-rounded 
in front, and tapering behind; one nearly transverse suture marks the posterior limit of the nearly semicircular 
head, which is covered by the ‘facial plate” of Agassiz, which latter is divided into three triangular lobes (some- 
times forming separate plates), widest at their outer ends, the middle one having a deep semielliptical fissure 
in the front margin; the space between the middle and lateral lobes of the facial plate on each side is filled by 
nearly equal and similar plates, called the “lateral anterior plates” by Agassiz; the plate called “nuchal 
plate” by Agassiz, is, I think, the homologue of the anterior median dorsal plate of Pamphractus (=back of 
Prerichthys) ; it is a broad, slightly tumid, trapezoidal plate, having two equal oblique sides, one rather wider 
posterior margin, and the anterior margin shorter than the others; the posterior margin is articulated to the 
very large subpentagonal, shield-shaped, dorsal plate, the broad anterior end of which is truncated, the long 
sides subparallel with a slight sigmoidal curve, and abruptly tapering to a sharp point behind; this plate is 
obtusely keeled along the middle, from whence the flattened sides slope. On each side of the nuchal plate is 
the large trigonal “ posterior lateral plate” of Agassiz, the base in front articulating with the cephalic plate, 
the inner margin articulating with the nuchal plate, to the base of which its apex extends; this plate I think 
should be considered the homologue of the anterior latero-dorsal plate of Pterichthys, and he called by the same 
name; behind the apex of the last plate are the much narrower and longer triangular plates, which I have 
called the posterior, latero-dorsal plates, which extend about two-thirds the length of the posterior dorsal 
plate on each side; these are omitted by Professor Agassiz in his restoration, though represented by Miller. 
The jaws are small, curved, and set with several pointed, equal teeth, confluent with the bone of the base, 
and equally destitute of ganoine. Agassiz figures three narrow marginal plates extending from the outer edge 
of the anterior, lateral, cephalic plate, to the outer angle of the nuchal plate, these I have not seen distinctly ; 
between the posterior end of the under jaw, and posterior angles of nuchal plate, covering the cheek on each 
side, is a rather large, triangular, ‘articular plate.” The under side of the body is covered by five plates (the 
plates, if any, beneath the head being unknown), two posterior ventral plates uniting along the middle by 
a broad squamose suture, which shews them when dislocated to be non-symmetrical, the left one being the 
largest and always overlapping the right; they are elongate, oblong, truncated behind, but with the posterior 
lateral angles produced backwards in short falcate spines; the outer sides are nearly straight, the inner angle 
being cut off by the small, acutely rhombic, central, ventral plate, which has broad, squamose bevelling from 
without, so as to underlie the other four plates; the lateral obtuse angles coincide with the transverse suture 
between the anterior and posterior latero-ventral plates ; anterior lateral plates as wide, but only about one-third 
the length of the posterior ones, transversely rhomboidal, the anterior margins nearly straight, and coinciding 
with the apex of the central plate; the outer margin oblique, with the anterior angle rounded, the five together 
forming an elongate, oblong shield. ‘Tail as long as the head and body together; the apophyses of the 
vertebrze strong, bony, but the bodies rarely ossified, usually, as suggested by Agassiz, forming a soft con- 
tinuous cord, as in the recent Lepidosiren, and leaving no trace in the fossil state. There is a dorsal fin 
close to the end of the carapace. Surface of all the plates pustulated, the granules radiatingly striated at 
the base. 

According to Agassiz there is also an anal fin directly under the dorsal one, but after the examination of 
a large number of finely preserved examples belonging to three species of the genus, I have never seen any 
trace of it; in the position indicated I have always observed the apophyses of the vertebrae much longer than 
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in other parts of the tail, producing something of the appearance of a fin, but without a second or interapophysary 
set of bones, such as support true fins, and such as we see in nine cases out of ten in the dorsal fin of those same 
specimens. I therefore strongly doubt the existence of an anal fin in this genus. Mr Miller has also figured 
pectoral appendages to the C. cuspidatus (O. R. S. t. 3), of which I have never seen a trace; besides which 
they are figured in a wrong situation for pectoral appendages, and are, I think, more probably some of the 
dislocated marginal plates. The microscopic structure of the plates resembles that of Pterichthys, but the cells 
are smaller and more irregular in shape. The teeth have the middle occupied by a coarse network of irregular, 
tortuous, medullary canals, from which the fine calcigerous tubes radiate, I think I have satisfied myself of the 
existence of a short thick spine on the posterior third of the dorsal plate of all the species. 


CoccosTEUS LATUS (Ag.) 


Ref. and Syn. = C. latus Ag. Brit. Ass. Rep. 1842; Poiss. Foss. Vol. I. p. 32; = C. decipiens Ag. Old Red, 
t. 7 to 10. 


Desc.—Head and carapace clavate; entire length about one foot, width about four inches; nuchal plate 
about one and half inches wide at base, one inch two lines long, and seven lines wide in front ; the facial plate 
prolonged backwards into two triangular processes one-fourth of an inch long, one on each side of the narrow 
front of the nuchal plate; dorsal plate about three inches long and one and three-fourths wide ; anterior third 
of the lateral margin concave, middle third convex, posterior third slightly concave in converging to form the 
posterior point; at about one-fourth the length from the apex is a long ovate gibbosity (supporting a short 
thick spine ?), from whence to the anterior margin runs a small mesial ridge; ventral plates very long, narrow, 
the outer posterior angle produced into a narrow curved process upward of half an inch long; mesial ventral 
plate acute-angled, rhomboidal, one and half inches long and one inch wide in the middle ; all the plates with 
an irrregular, scattered granulation, the interspaces with minute vermicular ridges. 

Position and Locality —Old Red sandstone; very common in the black flags of Orkney. 


CoCUOSTEUS MICROSPONDYLUS (M°Coy). Pl. 2. C. Fig. 4. 
Ref.—MCoy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—This species resembles the OC. ob/ongus (Ag.) in size and granulation, but has a much shorter dorsal 
plate, and the posterior external angles of the posterior ventral plates are produced into long curved processes 
as in the C. Jatus (Ag.), from which it differs in its strong, regular, close granulation ; it differs besides from 
both species in the plates of the carapace being shorter, and most remarkably in the much smaller size and 
slight ossification of the vertebrze, giving a peculiarly weak and slender appearance to the tail. The bodies of 
the vertebree have all left their separate impressions, so that the vertebral column was certainly not in this case 
a continuous cartilaginous cord, as suggested by M. Agassiz in the case of the C. datus, in which they leave no 
trace. There is evidence of a thick spine, about an inch long, being attached to the tuberosity of the dorsal 
plate. The dorsal plate is two and half inches long and one and a quarter wide, with straight parallel sides, 
not being perceptibly narrower in front than at the lateral angles, in which it differs from the C. pusillus 
(M°Coy), as well as in size. 

Position and Locality—Rare in the black flags of Orkney. 

Explanation of Figures.—P1. 2. C. fig. 4, natural size. On the lower left-hand portion of the dorsal plate 
at upper portion of figure, is seen apparently the remains of a spine attached thereto; the left-hand extremity 
of the figure shews the remains of the vertebral column, shewing the separately ossified bodies of the vertebrie, 
with several neurapophyses, and a few distinct traces of the lower spinous processes or heemapophyses, and 
below them the dermal bones of the dorsal fin in reversed position. 
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COccCOSTEUS OBLONGUS (Ag.) 
Ref—Ag. Old Red, t. 11. 


Desec.—Size and general shape of the C. /atus, but shorter and less clavate, the facial plate not prolonged 
backwards into little angular processes at the sides of the nuchal plate; the dorsal plate is more gradually 
pointed retrally, and the posterior ventral plates shorter, truncated retrally, and the external posterior angles 
terminating in short, obtuse, mucronate points. The granules are radiated at the base, rather larger, more 
regular and closer than in that species, and the intervening spaces minutely dotted; teeth about a line long, 
close set, smooth, conical, the width of their base equalling their height ; mesial ventral plate large, broad, and 
obtusely ovate. 

Position and Locality—Old Red sandstone ; common at Lethen Bar and at Orkney. 


CoccostEus PusiLLus (M/‘Coy). PI. 2. C. Fig. 5. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.— Head and carapace orbicular, width about two and half inches, length three inches ; tail about as 
long as the head and carapace, of very numerous small, weak (‘slightly ossified) apophyses ; dorsal fin small, 
weak ; dorsal plate subpentagonal, one inch and five lines long, greatest width (at the lateral angles) eight 
lines, tapering to a sharp point retrally, also narrowing about one-sixth towards the subtruncate anterior 
margin ; all the margins concave, the anterior most so; middle of the plate obtusely keeled, the tuberosity and 
fossa (for lodging the dorsal spine ‘) rather more than one-third the length from the posterior apex ; all the 
plates of the carapace minutely and regularly tuberculated, granules nearly equal, about their own diameter 
apart, fourteen in the space of a quarter of an inch, intervening spaces very minutely granulated ; teeth slender, 
cylindrical, pointed, their own diameter apart, one-third of a line in diameter, nearly a line long. 

The very small size and imperfect development of the vertebral apophyses, together with the small size 
and orbicular form of the cephalothorax, easily distinguish this species. The peculiar proportions of the dorsal 
plate, as well as the distance of its tuberosity and fossa from the apex, and the minuteness and regularity of the 
tuberculation, distinguish it from the young of the other species; besides, I find all the characters constant in 
five nearly perfect specimens which I have examined. 

Position and Locality.—Not uncommon in the black flags of the Old Red sandstone at Orkney. 

Explanation of Figures.—P\. 2. C. fig. 5, natural size of full grown specimen ; the lower part of the figure 
shews two posterior, united, latero-ventral plates, under and immediately above which is seen the extremity of 
the dorsal plate. The remains of the vertebral column seem only to have the spinous processes ossified ; the 
right-hand or anterior end of the figure (which shews the ventral aspect) exposes the two dislocated halves 


of the lower jaw, with their teeth; fig. 5a, single perfect dorsal plate of ditto, from another specimen, 
natural size. 


CoccosTEUS? TRIGONASPIS (M°Coy). Pl. 2. C. Fig. 6. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Mesial yentral plate subtrigonal, slightly convex, thirteen lines long and seven lines wide at the 
lateral angles, which are only two lines behind the rounded or very obtusely-angular anterior end; lateral 
posterior margins straight, converging to form the retral point; four or five irregular rows of tubercles, half a 
line in diameter, and less than their diameter apart, run round the margin, leaving a central, ovate, convex 
space more obscurely tuberculated; each tubercle consists of a hemispherical, smooth centre (frequently per- 


forated in the middle), surrounded by a thickened base, which is radiatingly ridged, intervening space irregularly 
dotted. 
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This beautiful species is easily distinguished from all others by the shortness of the anterior end of its 
yentral mesial plate, which is the only part yet known. The tubercles resemble those of a small Oidaris or 


Asterolepis. 
Explanation of Figures.—P\. 2. C. fig. 6, probably mesial ventral plate, natural size ; fig. 6 a, tuberculation 


of do. magnified. 
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SECT. XI.—VERTEBRATA OF UPPER PALAOZOIC ROCKS (Carboniferous and Permian). 


4th Sub-kingdom. VERTEBRATA. Sce page 575. 
Ist Class. PISCES. See page 575. 


4th Order. GanorpEA. See page 579. 


Ist Family. LEPIDOIDEA. 


Teeth very minute, and in numerous rows én brosse, or obtuse and in one row. Scales flat, rhomboidal, 
of moderately large size. Skeleton bony. Ventral fins near the middle of the body ; tai/ small. 

These are all rather clumsy fishes, with moderate-sized fins. They are united with the Sawroidea by 
Miiller. All the examples are extinct. There are two groups; first, with heterocercal tails, confined, with 
one exception (Coccolepis), to the Paleozoic Rocks, and of which the following genus, Paleoniscus, is an 
example. Second, with homocereal tails, confined to the Mesozoic and Tertiary rocks. 


Genus. PALASONISCUS (de Blaine. extended by Ag.) 
Syn. = (Palwoniscus + Paleothrissum) De Blainv. 


Gen. Char.—Size moderate or small, body fusiform, deep between the ventral and pectoral fins; tail 
heterocereal, forked, large, upper lobe longer and narrower than the lower, with the body extending to its 
extremity. Fins rather small, particularly the pectorals and ventrals, none of them reaching to the origin of 
the next behind; but all with strong fulcral scales. Anal fin commonly smaller than the dorsal, which latter 
occupies the space over the origins of the ventral and anal fins. The jaws are large, but the teeth en 
brosse so minute as to be scarcely visible; the muzzle projecting beyond the jaws from an expansion of the 
pre-frontal and nasal bones. Scales moderate, rhomboidal, smooth or finely striated longitudinally. 

The species with small scales are more slender than those with large ones. In some of the species 
(e.g. P. Blainvillei and P. Voltzi) the fins are covered with rows of scales, each of which rest on two 
adjacent rays, so that when removed, the impressions of the mesial articulating ridge alternates with the 
impressions of each true fin-ray,—there is no scaly covering to the fin-rays of Amblypterus, nor in other 
species of Paleoniscus (e.g. P. Freieslebeni), in which however the ordinary scales seem gradually to change 
into the articulated rays. 

Very common in the Carboniferous, Permian, and Triassic formations. 


PALMONISCUS ELEGANS (Sedgwick Sp.) 
Ref. and Syn. = Paleothrissum elegans Sedgwick, Geol. Trans. 2nd Series, Vol. III. t. 9. f. 1.=Palaoniseus elegans 
Ag. P. F. Vol. II. t. 106. f. 4, 5. 
Dese.—General form elongate-lanceolate, scarcely varying in depth from the nape to end of dorsal fin ; 
head small, semielliptical, a little less than one-fourth of the entire length to extremity of tail, its length 
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exceeding the depth of the body by one-third ; orbits large ; lateral line strongly marked slightly nearer to the 
dorsal than to the ventral margin; scales oblong, a little deeper than long, nearly equal all over the body, 
except on the upper lobe of the tail, where they become acutely rhombic, and about twice as long as deep ; 
all about the middle of the body a space of two lines would include four scales in depth and five in length; a 
space equal to the depth of four scales is exceeded four and half times by the depth of the body at same 
place (Agassiz’ figure having the scales too large, but Prof. King’s being correct); surface of the scales 
when strongly magnified shewing a few faint longitudinal strize and minute punctures ; posterior edge crenated 
except towards the end of tail, where they become smooth ; the upper and lower margins almost straight, very 
slightly sigmoid; fins small, space between origin of pectorals and origin of ventrals slightly less than from 
origin of ventrals to origin of caudal; from the origin of ventrals to origin of anal fin, equal to the depth of the 
body at ventrals; caudal deeply forked ; lobes narrow, elliptical, equal, length of the lower lobe equalling the 
depth of body at the nape or at the ventral fins; average length five inches two lines, greatest depth of body 
eleven lines, diameter of orbit two and half lines. 

The above description is from the original specimen, but the state of the surface is such that I cannot 
distinguish the radiating furrows said to mark all the bones of the head. 

Position and Locality.—Very rare in the Permian marl-slate of East Thickley. 


PaL#oniscus FREIESLEBENI (De Blain.) 


Ref. and Syn.= Paleothrissum macrocephalum + P. magnum de Blain. and Sedgwick, Trans. Geol. Soc. 2nd Series, 
Vol. III. t. 8. f. 1, 2. t. 9. f. 2.= Paleothrissum Freieslebense de Blain. Dic. d’Hist. Nat. Vol. XXVIII. 
= Paleoniscus megacephalus Germ. =P. Freieslebent. Ag. P, F. Vol. II. t. 11, 12. + P. comptus Ag. id. 
t. 103. f.1, 3; King, Perm. Foss. t. 21. f. 1. 


Dese.—V ery elongate, ovate, or lanceolate; head large, nearly one-fourth the entire length (the upper lobe 
of tail extending one-third the length of the head beyond four lengths of the head from the snout); length of 
head exceeding the depth of the body at nape by about one-fifth; lower jaw short ; pectorals small; the space 
from origin of pectorals to origin of ventrals exceeds the greatest depth of the body between these fins by one- 
tenth; from origin of ventrals to anal fin exactly equalling the depth of body at origin of the former; from 
origin of anal to origin of caudal fin slightly less than from origin of ventral to origin of anal, but exactly 
equalling the depth of the body opposite the latter point; dorsal fin small, situated a little behind the ventrals, 
triangular, slightly rounded; depth of pedicle of tail at origin of caudal equal to half the depth of body to 
origin of ventral fins; tail deeply forked; upper lobe narrower and considerably longer than the lower. Scales, 
oblong, very uniform over nearly the whole body, about one-third deeper than long on the flanks in front of the 
ventrals, where a space equalling four scales in depth, or seven in length, is about equal to one-fourth the 
depth of the body (within the size of one scale) ; behind the ventrals their length remains exactly the same, 
nearly to the origin of the caudal, but the depth is reduced to an equality therewith; on the upper lobe of the 
tail the scales as usual assume a very elongate acutely rhombic form ; all the scales marked with fine, irregular, 
slightly flexuous ridges, and finely fringed on the posterior margin; the upper and lower edges of the scales 
nearly straight, or with a very faint sigmoid curvature. Length of average specimen eight inches five lines; 
depth of body one inch six lines ; in middle of flanks in front of ventrals three scales in depth, or six in length, 
occupy a space of four lines over anal fin; the same space includes the same number in length, but rather 
more than five in depth. 

The entire of the above description was drawn from one of Prof. Sedgwick’s typical specimens from East 
Thickley, and every portion of it compared at the same time, both in measurements, proportions and sculpturing 
of the body, fins, and scales, with a specimen of the same size of the Paleoniscus Freieslebeni from the Richels- 
dorf copper-slate, and they agree to the most minute particular; I have therefore no hesitation in asserting 
confidently the perfect identity of the English marl-slate species, and that of the German copper-slate, 
contrary to the writings of M. Agassiz, but fully bearing out the statement to this effect by Prof. Sedgwick 
and M. de Blainville, in the above quoted Memoir of the former on the Magnesian limestone of England. 
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The upper and lower margins of the scales are said by M. Agassiz and Sir P. Egerton to be arched, but they 
are not in the slightest degree more so than in the German copper-slate species. 
Position and Locality—Extremely abundant in the Permian marl-slate of East Thickley. 


PALAONISCUS GLAPHYRUS (Ag.) 
Ref—Ag. Poiss. Foss. Vol. II. t. 10 c. f. 1, 2. 


Desc.—General form, deep-ovate, increasing from the head to the origin of dorsal fin, and abruptly 
attenuated behind the anal fin to form the pedicle of the tail, which is there only half the depth of the body in 
front of the dorsal; head very small, little more than one-sixth the entire length; mouth small; orbits very 
large; from the origin of the pectoral to origin of yentral fins rather more than from the origin of ventral to the 
origin of anal fin, from the origin of which to the origin of the caudal is considerably less than the space 
between the origin of the ventral and anal fins, but exactly equals the depth of the body at the latter point; 
greatest depth of body (at middle of length) equal to one third of the length, from the edge of the operculum 
to the extremity of lower lobe of caudal fin; scales very large, oblong, about one-third longer than wide on the 
flanks, where near the head three occupy a space in depth of little more than three lines, and four occupy the 
same space in length; the depth of the body equalling about three and half times a space equal to a depth of 
three scales, on all the anterior parts of the body. Surface of the scales smooth and polished, posterior edge 
coarsely serrated with about eight denticles. Average length little more than three inches, depth of body 
ten lines. : 

This little species is very easily distinguished, by its broad thick form, abruptly attenuated towards the tail, 
and its very small obtusely angular head, but most particularly by the great proportional size and the coarse 
notching of the posterior edges; this latter character is more strongly marked than in M. Agassiz’ figure, 
there being in our specimens fewer denticles to the length of a scale: the scales are very thin and brittle, with 
the usual strong articulating process projecting internally from their upper edge, and forming the usual 
internal ridge along the middle. In all the specimens yet known the caudal fin is imperfect, so that the 
precise form of the upper lobe is not known, The bones of the head are marked with few, obtuse, diverging 
sulci. 

Position and Locality —Rare in the Permian marl-slate of Ferry Hill. 


PALZONISCUS MACROPHTHALMUS (Ag.) 
Ref—Ag. Poiss. Foss. Vol. II. t. 10¢, f. 3; King Perm. Foss. t. 22. f. 2. 


Desc.—Elongate, slender, body of nearly uniform depth from the head to origin of anal fin, from whence 
it tapers rapidly to the origin of the caudal; head very large, obtuse, slightly exceeding the body in depth 
and width, its length from the nape to the tip of snout is comprised four and half times in the total length ; 
from the latter point to the extremity of tail, measured from snout to origin of pectorals, the head is com- 
prised about three and half times in the total length; depth and width of head slightly greater than that of 
the body ; lower jaw short, slender; orbits large, their anterior margin nearly over the anterior end of the 
lower jaw; from nape to origin of dorsal fin the same length as from the latter point to the origin of the 
caudal, so that the whole of the dorsal is nearer to the tail than to the head, and is vertically over the interval 
between the ventral and anal fins ; pectorals rather small, elliptical ; from origin of pectorals to origin of ventral 
fins slightly more than from the latter point to origin of anal, the distance between the origin of the two latter 
fins being equal to the depth of the body at the same point; caudal moderately forked; all the fin-rays ex- 
tremely slender. Scales very small, nearly oblong, and uniform over the whole body, slightly deeper than long 
in the anterior half, nearly equilateral in the posterior half, diminishing in size, very acutely rhombic, and much 
longer than deep on the upper lobe of the tail; about the middle of the body six scales in length and four 
in depth occupy a space of two lines, the space including such number being comprised three and half times in 
the depth of the body at same place. Surface marked with very deep, coarse, short, interrupted grooyes, very 
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irregular in direction, forming wide, imperfect ridges, nearly obsolete on the anterior part of the trunk, most 
strongly marked on the tail; posterior edges of the scales very minutely crenulated, each with about twelve 
notches. Average length four inches three lines, depth of body about eight lines (specimens occasionally occur 
five and half inches long). 

I have not been able to see, any more than M. Agassiz, the articulating process of the scales in this 
species; but I easily see in several specimens the minute crenulation of the posterior edges, which escaped 
him. The oval imbricating scales, forming a row along the middle of the back, are rather large, the others are 
remarkably small, and form, as M. Agassiz and Sir P. Egerton observe, a strong contrast with those of the 
P. glaphyrus. The lower jaws are sculptured with slightly flexuous oblique ridges; the other bones of the head 
are irregularly granulated and marked with short vermicular ridges. 

Position and Locality—Not very uncommon in the Permian marl-slate of Ferry Hill. 


4th Family. SAUROIDII (4g.) 


Teeth of two kinds in each jaw, a few large, conical, pointed, laniary ones alternating with very nume- 
rous, subequal, minute, teeth en brosse. Scales thick, bony, polished by a layer of ganoine, flat, rhomboidal, 
of moderately large size ; not imbricated, articulated by their edges. Endo-skeleton bony. 

These are slender, swift, carnivorous fishes, with large fins. They are united by Miiller with the Lepidoidii. 

The family is divided into two sections, first, with heterocercal tails, confined to the Palzeozoic rocks ; 
second, those with homocereal tails, extending from the lias to the present seas inclusive. The genera of 
this family extend from the Devonian to the recent periods inclusive, but are most numerous in the Mesozoic 
Rocks. 


Genus. PYGOPTERUS (44g.) 


Gen. Char.—Body large, elongate, ovate ; fins very large, with fulcral scales ; anal fin of moderate depth, 
but very long; dorsal of moderate length, nearly opposite, or a little in front of the anal fin; ventrals small, 
slightly in front of the middle of the body; pectorals moderately small, falcate ; caudal very large, deeply 
notched ; upper jaw a little longer than the lower; endo-skeleton strong; vertebree usually wider than long ; 
scales proportionally rather small, rhomboidal, smooth, and minutely punctured or diagonally striated, extending 
over the pedicles of the fins, and particularly over the thick upper lobe of the tail to the extremity, having 
a moderately wide articular margin, sometimes prolonged at the upper angle, and having a medial, internal, 
articular ridge, which forms a prolongation from the middle of the upper margin. 


PYGOPTERUS MANDIBULARIS (Ag.) 


Ref. and Syn.= Fossil Fish, Sedgwick Trans. Geol. Soc. 2nd Series, Vol. III. t. 10. f. 1, 3 = Nemopteryx 
mandibularis and Sauropsis Scoticus Ag. MSS. names in collections=Pygopterus mandibularis Ag. 
Poissons Fossiles, Vol. II. t. 53. and 58a;?+P. sculptus id. ib. p. 77; = Pygopterus Scoticus, Bronn. 
Lethwa; King Perm. Foss. t. 23. 


Dese.—Body very elongate; head (much shattered, but apparently) trigonal, and as deep as long; pectorals 
large, faleate, two-thirds the length of the space between their base and the origin of the ventrals, which 
space is about equal to the depth of the body at the nape; ventrals of moderate size, triangular, their length 
about two-fifths the depth of the body at their origin; from the origin of ventrals to origin of anal fin slightly 
less than from the same point to the origin of the pectorals, and about equalling the depth of the body at the 
origin of the anal, which is vertically under the middle of the dorsal fin; dorsal and anal fins nearly equal, 
considerably higher than long, the anal narrower and more faleate than the dorsal; pedicle of the tail rapidly 
attenuated from these fins, elongate slender; from origin of anal to middle of base of lower lobe of caudal 
equal to twice the depth of the body between the dorsal and anal fins: caudal very deeply forked, with narrow 
nearly equal lobes; length of the lower lobe equal to one and half the depth of the body between anal and 
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dorsal; its width at base of the lobe slightly less than that of the pedicle of the tail at its origin, which is 
equal to one-fourth the space between the origin of the anal, and origin of the caudal; body prolonged 
nearly to the extremity of the upper lobe of the tail; all the fins with strong fuleral scales on their anterior 
edges. The fulcral scales on the upper lobe of the tail very large. Scales small, quadrate, nearly uniform over 
the whole body, the greater number of them rhombic, with the length and width nearly equal, but on the upper 
lobe of the tail becoming very acutely rhombic, with the length two or three times greater than the depth; 
those on the flanks near the head are oblong and nearly twice as deep as long; on all parts of the body five 
scales occupy a space nearly equal to one-fifth the depth of the body at that part ; surface of scales near and 
in front of the ventrals marked with about six or eight coarse, irregular, slightly flexuous longitudinal ridges ; 
on all the posterior parts of the body these ridges become almost imperceptible strize, even under a strong lens, 
and the surface is very minutely punctured; on all the middle of the body the scales average one line long; 
the average size of the specimens is usually about one foot five or six inches, and the depth near the middle 
from three and half to four inches. 

The bodies of the vertebree and spinous processes are strongly ossified, the latter inclining backwards at an 
angle of about 35° under the dorsal fin. The dorsal is as much in front of the anal as in the P. Humboldii, 
contrary to the supposition of M. Agassiz. The proportions of this large species are difficult to ascertain, 
owing to the great contortions of most of the specimens, permitted by the small size of the scales. Sir 
P. Egerton suggests, with great probability, that the anterior part of the body of this species, with the sculp- 
tured scales, was the foundation of Agassiz’ P. sculptus, the posterior half being his P. mandibularis. 

Position and Locality —Not very uncommon in the Permian marl-slate of East Thickley. 


Genus. ACROLEPIS (4g.) 


This genus differs from Pygopterus principally in the shorter anal fin, the dorsal being a little more 
anterior in position, and the scales being more strongly keeled and suleated diagonally ; but in size, form, and 
general characters, as far as known, they are so identical, that I greatly doubt the propriety of separating them. 

The genus is found in the carboniferous and Permian rocks. 


Acroteris Hopxriyst (M°Coy). Pl. 3. G. fig. 10. (lower figure). 
Syn. and Ref. = Holoptychius Hopkinsi McCoy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc. —Scales elongate, narrow, elliptically pointed, very thick, convex ; exposed portion strongly polished, 
covered with numerous thick, rounded, slightly flexuous, anastomosing, longitudinal ridges; concealed smooth 
portion very large, deeply bifureated, generally seeming to be bent laterally at a considerable angle with the 
exposed portion, from the extension of the posterior margin being much greater than that of the superior 
margin. Average length of polished external portion six lines, width three lines. 

The thick narrow form and strong longitudinal ridges of the surface distinguish this species easily from 
its congeners. The specimens described were collected from the Derbyshire limestone by W. Hopkins, Esq., 
who presented them, with a suite of fossils from that district, to the University Collection. I have great pleasure 
in dedicating it to one who, as a mathematician, and as an observer in the field, has so materially advanced the 
science of Geology. I originally described this species under the genus Holoptychius, but the more perfect 
examples I have since seen induce me to place it in Acrolepis. Just as these sheets were going through the 
press, I have seen at the British Museum the specimen figured by M. de Koninck (Foss. Bel. t. 55. f. 5a) as 
undetermined fish-scales, and I find it belongs to the present species. 

Position and Locality.—It abounds in some parts of the black impure beds intercalated between the carbo- 
niferous limestone and overlying shale of Derbyshire. 

Explanation of Figures.—Plate 3. G. fig. 10 (lower figure), portions of two scales, natural size. 
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Genus. MEGALICHTHYS (Ag.) 
(For synonyms, see Lhizodus Hibberti). 


Mercauicutuys Hreperti (Ay.) 
Ref. and Syn.—Ag. Poiss. Foss. Vol. II. t. 63, 64. 


The only examples of this genus (as defined in the Poissons Fossiles of Agassiz) are a few plates of 
the head, and some large quadrate scales measuring about three-quarters of an inch across. Both these parts 
are thick and bony, covered with an unusually thick lustrous coat of ganoine, the surface of which is very 
minutely and closely punctured under the lens, and many of them have, in addition, several much larger, 
irregularly scattered minute pits (like those produced by the point of a pin). The scales are remarkable for 
having the ganoine separated from the concealed part of the scale at the posterior and superior edges by a 
deep groove, into which a corresponding marginal ridge of the adjoining scale fits. With these scales 
are mingled numerous others of about half their size, or less, and with the articular sulcus nearly obsolete ; 
these seem to belong to the manuscript species Diplopterus carbonarius of (Ag.), and one small portion of the 
posterior end of the fish, shewing some portion of the fins, seems to favour this generic reference, although the 
medial prolongation of the body is much shorter than in the Devonian species, as in Carlacanthus, but with two 
remote dorsals; at the same time it is impossible to avoid suspecting that they both belong to the same fish. 
I greatly regret, however, that the meagreness and imperfection of the specimens at my disposal, compared 
with those which are understood to exist in other collections, prevent me coming to any definite opinion on 
the point. 

Position and Locality—Carboniferous limestone of the coal-measures at Burdiehouse, near Edinburgh, 
and Shott’s Iron-works, Lanarkshire. 


Genus. CENTRODUS (dfCoy). 
(Etym. xévrpov, galli calcar, and édéots, dens.) 
Ref—Id. M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Gen. Char.—Tooth simply conical, gradually tapering, slightly curved backwards, apex pointed; section 
circular throughout ; medullary cavity large, conical, simple, so wide at base that the tooth is reduced to a thin 
edge ; surface even, very finely striated longitudinally. Microscopie structure :—exceedingly fine calcigerous 
tubes radiating directly from the pulp-cavity towards the periphery, near which they terminate in numerous 
very minute calcigerous cells, beyond which is a narrow clear layer, bounded by a definite dark line, outside of 
which is a coating of glass-like enamel, without perceptible organic structure under a magnifying power of 
three-hundred diameters. 

Externally these teeth slightly resemble Rhizodus (Ow.), and lately I have seen a slight trace of 
plication at the base, as in that genus, but they are distinguished by their circular section, and very wide, 
simple pulp-cavity, which latter distinguishes it from nearly all paleeozoic teeth except the Old Red sandstone 
genus Cricodus (Ag.), from which it is known by its more slender conical form, and wanting the strong 
longitudinal ridges of the surface, as well as by possessing the distinctly defined enamel layer, which has 
all the appearance of having been secreted by a distinct organ, and is quite different from the condensed 
dentine which forms the false enamel or ganoine of most fish-teeth. Since the above description was written, I 
have seen a similar if not identical tooth attached to a head closely resembling the Leeds fish figured as 
Megalichthys Hibberti by Agassiz, in the Bristol Museum; but having no opportunity of examining the matter 
further, I can only throw out the hint for future observers to follow up. The teeth of Megalichthys, according 
to Agassiz, are minute and uniform, and haye no resemblance to the present type. 
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CENTRODUS sTRIATULUS (M/"Coy). Pl. 3. G. fig. 1. 
Ref.—Id, M°Coy, Ann, and Mag. Nat. Hist. 2nd Series, Vol. IT. 


Dese.—Tooth about seven lines long and one and half line in diameter at base; conical, gradually 
tapering to the pointed apex, with a slight backward curve; about one-fifth of the surface towards the apex 
perfectly smooth ; the remainder, under the lens, is minutely and irregularly striated longitudinally. 

This remarkable tooth, the only species I as yet know of the genus, seems to present (as far as yet 
known) all the characters, external and miscroscopic, of a true Saurian reptile. 

Position and Locality —Common in the bituminous carboniferous shale of Carluke, Lanarkshire*. 

Explanation of Figures.—P\. 3. G. fig. 1, perfect tooth, natural size, on lower corner of matrix; on 
upper end, a rough section of a smaller tooth shews the great size of the pulp-cavity and its width at base. 
From the carboniferous shale of Carluke. Fig. 1 a, magnified view of the lower tooth of fig. 1. Fig. 1 4, 
section of base of last specimen, shewing the great size there of the pulp-cavity; fig. 1c, section of ditto at 
one-third the length from the apex; fig. 1 d, portion of last section, highly magnified as a transparent object, 
shewing portion of central pulp-cavity, the dentine tubes, calcigerous cells, and ? enamel layer of surface. 


5th Family. CQCZLACANTHI. (See page 589.) 
Genus. RHIZODUS (Ow.) 


The fishes of this genus are very imperfectly known, but the premandibular bones have been described 
by Prof. Owen in his Odontography, and the structure of the accompanying teeth gave rise to his generic 
name Lhizodus for the Holoptychius Hibberti of Agassiz list. The teeth differ from Holoptychius in being 
very unequal in size, having three to five very large laniary teeth on each side in each jaw, with numerous 
smaller ones, and in having an elliptical (instead of round) section, with sharp cutting edges. Like Holo- 
ptychius, all the teeth are fluted near the base, and are set in deep cylindrical hollows in the jaws. The internal 
structure presents a small central pulp-cavity in the smooth part of the tooth, but which splits up into a 
number of vertical slits at the lower suleated part, one corresponding to each of the external sulci, as in the 
Labyrinthoid types, the sides giving off dentine tubes at right angles; these slits with their folds of dentine 
are separated below by intrusions of osteo-dentine, with bone-cells, and finally they become broken up into root- 
like canals, blending with the cancellous bony structure of the bottom of the sockets. The scales are very 
large, rather thin, rotundato-quadrate or subtrigonal, deeply imbricating as in Holoptychius, but thinner, and 
with a minutely reticular internal structure; the under surface is nearly smooth, with a few concentric lines of 
growth, and an ovate, flattened articular tubercle, a short distance from the middle. 


Ruizopus GRacinis (AZ°Coy). Pl. 3. G. fig. 17. 


Desc.—Dentary bone about eleven and half inches long, and only one inch four lines in greatest depth ; 
surface of the bone covered with a close, obtuse, small tuberculation (about four tubercles in three lines). 
Apparently four laniary teeth in each dentary bone (but only the anterior one distinctly known); all the teeth 
much more slender than in the R. Hibberti. First laniary tooth slightly arched backwards, sharp-edged, 
width only one-fourth of the length (length above the bone one inch nine lines, width at base five lines, length 
of plicated portion three to four lines) ; the socket for the second laniary tooth is about the length of the first 
one behind it, with eight intermediary teeth resembling the large ones, but only about three to six lines long 


irregularly ; from eight to eleven similar teeth are behind the apparent place of the other laniary teeth, which 
are broken off in our specimen. 


* This is also the locality of the first observed example of a true carboniferous Reptile in British Rocks—the 
Parabatrachus Colei (Ow.), the Reptilian characters of which, and aflinity to the Reptiles of the German coal-measures, I 
had the pleasure of first pointing out in the collection of Lord Enniskillen, at Florence Court; those yiews were subse- 


quently acquiesced in by Professor Owen, and illustrated in his paper in the Quarterly Journal of the Geological Society 
of London. 
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This species is strongly distinguished from the &. Hibberti by the remarkable slenderness of the dentary 
bone, and the slenderness of the teeth, or small proportion which the width of the base bears to their length. 

Position and Locality.—V ery rare in the carboniferous shales of Gilmerton. 

Explanation of Figures —P\. 3. G. fig. 17, dentary bone and teeth, natural size (wanting a little of the 
posterior end); the letters a, 6, and c, mark the apparent places of the posterior laniary teeth. 


Ruizopus Hipperti (A4¢.) 


Ref. and Syn.= Megalichthys Hibberti Ag. and Hibbert Trans. Roy. Soc. Edinb. (1836) Vol. XIII. p. 202. 
t. 8. f. 1,2. t. 9. f. 2, 3, 9, 10. fig. on page 183 = Holoptychius Hibberti Ag. (name). Poiss. Foss. ; ? = Ho- 
loptychius Portlocki Ag. Portk. Geol. Rep. t. 13. f. 5 to 11. 


Desc.—General form unknown, (but supposed to resemble that of Holoptychius). Dentary bone in mode- 
rate-sized individuals about fifteen inches long, and about three inches deep at the third laniary tooth; 
apparently five laniary teeth on each dentary bone, irregular in size, the anterior one much larger than the 
rest, and the posterior one smallest ; the distance between the laniary teeth either a little more or less than 
their own length, but irregular; each laniary tooth is nearly straight, having an elliptical section, leaving a 
cutting anterior and posterior edge; the distal two-thirds of each tooth smooth, the basal exposed portions 
varying from one-fourth to one-third, the length of the exposed part coarsely plicated longitudinally ; between 
the laniary teeth very numerous irregular ones of the same structure, varying from one-fifth to one-half the 
length of the adjoining laniary ones, having a rather shorter proportion of the base plicated; average width 
of the base varying from rather more than one-third to two-fifths the length of the tooth, but varying slightly 
and irregularly in different parts of the mouth of the same specimen; laniary teeth set in deep cylindrical 
sockets, about two-thirds the length of the exposed portions. Surface of the jaw-bones covered with a small, 
close, vermicular tuberculation, averaging five to seven tubercles in three lines. In the above dentary bone the 
anterior laniary tooth is about three inches in length above the edge of the socket, the width of base being 
about thirteen lines, about ten lines of the base is longitudinally plicated, the plicze being about one line 
wide; a fracture shews the cylindrical base of the same tooth fourteen lines in diameter at two inches in 
depth, strongly distinguished from the surrounding mass of bone in colour, of a moderately coarse cancellous 
texture, with the pulp-cavity obsolete. The average length of the following intermediary teeth is half an inch ; 
owing to a fracture the size of the second laniary tooth is uncertain, but the third one is about two inches 
long; immediately preceding intermediary teeth being about five lines long, the fourth, or last laniary tooth, 
is rather less than one inch long; between it and the third are two half-grown laniary teeth at irregular dis- 
tances. Internal structure: a vertical section shews a conical, moderately large pulp-cavity in the centre of 
the smooth portion of the tooth, increasing in width as far down as the commencement of the external 
plicee of the surface, which latter indicate externally so many inflections of the substance of the tooth, 
impinging on the pulp-cavity, and dividing it first into vertical radiating fissures, which ultimately are reduced 
into numerous medullary canals, blending at last with the general, small, subuniform cancellous structure of 
the root near the base of the socket; a transverse section of the smooth part of the tooth shews a central 
round pulp-cavity, from which the fine dentine tubes radiate to the surface, where they are covered by a thin 
layer of ganoine; lower down through the plicated portion the central pulp-cavity is broken up as before 
described : first laniary tooth of other specimens four inches seven lines long, and one inch eight lines wide at 
base, about two-fifths of the length longitudinally plicated. Scales rotundato-subtrigonal, bony, rather thin, 
varying from nine lines to five inches in diameter, (the large scales proportionally thinner than the small ones) ; 
inner surface nearly smooth, with obtuse concentric lines of growth, and a small, flattened, prominent, ovate 
boss of attachment, slightly excentric towards the base of the scale, and sometimes with a very few, smaller, 
scattered granules (? from disease) ; intimate structure shewing an extremely minute reticulation (as in Gilyp- 
tolepis) ; about nine of the reticulations in one line barely visible to the naked eye, but most distinct on the 
part of the scales overlapped by the others; exposed portions of each scale (about two-thirds of its surface) 
entirely covered with a very close vermicular tuberculation ; about five of these granules in the space of one line. 
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I am quite certain, from a comparison of the specimens, that the Holoptychius Portlocki (Ag.) of the fish- 
beds at Cultra, Holywood, near Belfast, and Draperstown, &c., are identical in all characters both of the teeth 
and scales with the H. Hibberti of the Burdichouse and Gilmerton beds. The granulated surface adheres so 
firmly to the matrix, that all the figures of the scales published by Dr. Hibbert and Col. Portlock represent 
only the inner surface. 

The genus Megalichthys of Agassiz and Hibbert was founded originally upon the great teeth of this 
species, which are well illustrated in the 13th volume of the Trans. R. S. of Edinburgh, t. 8, 9, and 10; 
similar teeth are figured under the same name, Megalichthys Hibberti, on Agassiz’ authority, by Dr. Buckland, 
in his Bridgewater Treatise, and Agassiz first allusion to Megalichthys, at page 87 of his second volume of 
the Poiss. Foss., refers to the same plates and figures just mentioned, which leaves no doubt that these gigantic 
teeth and scales were the true original types of Megalichthys. At page 90 of the second part of the same 
volume of his work, however, M. Agassiz describes and figures a totally different, comparatively small, fish, 
with rhombic scales, and teeth about two lines long, as the true Megalichthys; and this latter type unfortunately 
has so monopolised the name that I am advised, against my judgment, to leave it to it. Subsequently Prof. 
Owen, in his Odontography, figured some of the present large teeth as the type of his new genus Lhizodus, 
stating them to be identical with the Holoptychius Hibberti of Agassiz’ MS. list. 

Position and Locality —The large scales and teeth very common in the limestone of the coal-measures 
at Burdiehouse near Edinburgh, also in the fish-beds of Cultra, Holywood, near Belfast, in the similar beds 
at Fermanagh, Draperstown, the large jaws and teeth not uncommon in the similar beds at Gilmerton. 


(Systematic place uncertain.) 
Genus. OSTEOPLAX (J/‘Coy). 


Gen. Char.—Dermal plates large, flat, osseous, polygonal, with straight sides; surface irregularly and 
minutely wrinkled, with scattered pores. Microscopie structwre:—Vertical section shewing large, distant, 
cylindrical, branched, vertical tubes (? Haversian canals) terminating in the pores of the surface; the spaces 
between these tubes containing numerous oval bone-cells, rather more than their own length apart, from each 
of which short radiating branches extend on all sides, about six to the length of a corpuscle. Horizontal 
sections :—large, circular, distant openings of the vertical tubes, with numerous intervening minute, radiated 
Purkinjinian cells, the tubuli of which do not anastomose with those of the adjoining cells in either section. 
One species. 


OsTEOPLAX EROSUS (JM/*Coy). PI. 3. K. fig. 12. 


Ref—M “Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Bony plates one to two inches wide and one line thick; edges square; surface with close, short, 
irregularly flexuous, smooth grooves, visible to the naked eye, and with distant irregularly scattered oval pores. 

The remarkable bony plates to which I have given the above name vary in the number of their sides and 
the amount of the angles at which they meet; but the sides are always straight, and the surfaces flat and of 
uniform thickness. It is clear from their form that they cannot belong to the head, but must be viewed as 
dermal bones, covering some part of the body of a mailed fish. Of known genera they can only be compared 
with Psammosteus of the Old Red sandstone, to one species of which, the P. meandrinus (Ag.), the resemblance 
is particularly close; but the ridges of the surface are smooth in the present species, and crenulated in the 
former. The two genera are well distinguished by the internal microscopic structure, Psammosteus being 
composed of horizontal layers of large irregular cells, while Osfeoplaw has well developed, radiated hone- 
corpuscles. 

Position and Locality.—Not uncommon in the schists belonging to the base of the carboniferous series 
at Cultra, Holywood, county Down, Ireland. 

Explanation of Fiqures.—P\, 3. K. fig. 12, portion of one of the plates natural size, from the lower 
earboniferous shales of Cultra, Holywood, county Down; fig. 12a, ditto portion of surface magnified. 
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6th Fam. PYCNODONTI. 


Teeth, obtuse rounded, or obtusely polygonal, depressed, root hollowed and adhering to the jaw (thus 
differing from those of Cestracion), placed in several rows. 

Scales, large, flat, rhomboidal ; articulated by a medial projecting ridge on the under surface, 

Skeleton, bony. 

Body, compressed, flattened, sub-rhomboidal, or broad ovate. 

The appearance produced by the continuous, internal, articulating ridges of the scales, forming oblique 
ridges across the interior of the fish, deceived M. Agassiz, who describes them as parts of the endo-skeleton 
under the name of sternal and nuchal pieces; Sir P. Egerton was the first to rectify this point. 

Short, compressed fishes, with small fins, and teeth fitted for crushing crustacea and shells, 


Genus. PLATYSOMUS (Ag.) 
? = Globulodus (Miinst.) 


Gen. Char.—Rhomboidal, much compressed ; dorsal and anal fins nearly equal and opposite each other, 
the former extending from the middle of the back nearly to the tail; pectorals small; ventrals small, nearly 
under the pectorals; teeth clavate, crown dilated, flattened, base slender, a strong constriction marking the 
lower boundary of the ganoine. Scales large, oblong, having a strong bony articular internal ridge along the 
anterior edge, terminating in a bevelled spine at the upper corner, received into a notch in the lower end of 
the adjoining scale (these articular ridges most strongly marked along the dorsal margin). 

Sir P. Egerton has recommended the classing this genus with the Pycnodontoid fishes, rather than with 
the Lepidoidei, from the mode of articulation of the scales, and from the teeth. 

The genus is found in the carboniferous and magnesian limestones. 


PLATYSOMUS STRIATUS (Ag.) 


Ref. and Syn—Ag. Poissons Fossiles, Vol. II. t. 17. f. 1, 2,3; King and Egerton, Perm. Foss, t. 27, and 
t. 28. f. 1 = Uropteryx striatus Ag. olim + Platysomus parvus, Ag. Poissons Fossiles, Vol. II. t. 18. f. 3. 


Desc.—Greatest width (or depth) of body, which is at the origin of the anal fin, slightly less than from 
the same point to the end of the mouth; dorsal fin commencing a little behind the line of the anal, the profile 
from the origin of the dorsal to the occipital crest nearly straight, moderately sloped with very slight convexity, 
obtusely deflected at the occipital crest at an angle of 145°, continuing thence almost directly to the tip of the 
snout with little more convexity than the dorsal line; line of back straight and abruptly sloped at an angle 
of 120°; from the origin of the dorsal to the pedicle of tail at end of dorsal, a line equal in length to that from 
the origin of dorsal to occipital crest; length and width of the broad portion of the base of tail about equalling 
one-seventh of the greatest depth of the body, the upper angle prolonged into an abruptly attenuated support 
to the upper lobe of the caudal fin, which is deeply forked; the lower lobe rather longer than the upper, the 
length of the upper being about three and half times the width of the pedicle; ventral margin less angulated 
than the dorsal, more conyex in its anterior and posterior portions, and more broadly rounded in the middle ; 
anal and dorsal fins nearly equal, in each the tenth or twelfth ray being the longest, the preceding ones rapidly 
diminishing in size to the first, and the twelve or fourteen succeeding ones rather rapidly diminishing in 
size, after which they taper very slightly towards the posterior end, presenting a nearly straight edge with 
a higher anterior portion; ventrals placed between the anterior and middle third of the space between 
the head and origin of anal fin; form of pectoral and yentral fins unknown; scales closely marked with 
fine, obtuse, subequal, irregularly interrupted undulating striz, either nearly parallel with the longer margitis, 
as in the deep scales of the flanks, or diagonal in position, running from the upper and posterior edges towards 
the anterior and inferior, as on the more nearly equilateral scales (about twelve strie in the space of one line). 
Average greatest depth of body from five to six inches; proportions, taking the greatest depth of the body at 
origin of anal fin as 190; length from posterior edge of head to posterior end of anal fin or pedicle of tail ;%, 


5. 


length of head =, depth of head #, length of lower lobe of caudal fin =, depth of dorsal and anal fins jj; at 
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middle of body the oblong scales are three times deeper than long, their proportional length being about *, 
(or one-tenth of the greatest depth of the fish at that region) : domed the ventral margin at ae of anal 
fin the scales are much smaller and more nearly square ; they are acutely rhombic, and longer than deep on the 
pedicle of the tail; about three of the anterior anal or dorsal fin-rays in a space equal to the width of one 
of the oblong scales on the middle of the body; fulcral scales on upper edge of tail strongly developed ; bones 
of the head finely marked with vermicular ridges and granules, and in parts striated like the scales ; articulating 
claw of scales ver Al large, and articular ridge strongly marked, rounded. 

This species is most nearly allied to the P. macrurus, from which it differs in the more obtuse angulation 
of the profile of the occipital crest, and the consequently greater slope both of the back and line of the face, 
it also differs in the smaller size of the tail, and very obviously in the anal and dorsal fins extending much 
nearer to the head, and being narrower, wanting the large, broad, faleate anterior expansion of that species, &e. 
Prof. King has examined the original specimen, figured by Mr Winch, in the Transactions of the Geological 
Society of London, (Vol. IV. t. 2), on which figure M. Agassiz founded his P. parvus; he finds that the 
published figure is very inaccurate, and that the specimen is certainly the young of P. striatus. The head is 
very slightly larger than that of the P. gibbosus, to which it is probable the species should be united, as I do 
not find the difference of inclination of the spinous processes alluded to by Agassiz to exist. The articulations 
of the dorsal and anal fins are said by Agassiz to be twice as long as wide, but in reality only a few at the 
base have this proportion, the succeeding and more numerous ones haying the length and breadth about equal, 
and by far the largest number being considerably wider than long (at least double). 

Position and Locality—Rare in the Permian marl-slate of East Thickley. 


5th Order. Puacoipa. See page 575. 


The following species of fish are universally referred to the tribe of Plagiostomous fishes, (see page 576,) 
and most of them I have no doubt are rightly so referred; but some of them I think may reasonably be 
suspected of belonging to other groups, and most of the disjoined portions known present characters of such 
obscure systematic relation, that I think it better not to attempt to group them into families, nor to adopt the 
groupings which have been published, which I think separate forms which probably belonged to different parts 
of one fish, and connect forms which have no intimate relations. In the present state of knowledge of these 
fragmentary genera, therefore, I prefer giving them simply in alphabetical order. I have taken great trouble 
to ascertain what genera and species were intended by the MSS. names of the lists in Agassiz’ Poissons 
Fossiles, Vol. I11., so as to give him credit for them as if they had really been described or figured, which 
however is here done for many of those species for the first time. 


Genus. ASTEROPTYCHIUS (4g. name only). 


Gen. Char.—Bony fin-ray compressed, long, slender, gradually tapering to a point at the distal end, and 
abruptly tapering at the striated proximate end, or base of insertion; sides moderately convex, converging to 
the anterior edge, which is strongly keeled; posterior face with a moderate cavity, each lateral edge having a row 
of small pointed teeth, directed upwards. Surface of the sides with several smooth, thread-like ridges, separated 
by broader, flat, longitudinally striated spaces, on which are irregularly scattered, smooth, spinous tubercles. 

The posterior teeth being directed upwards, and the tubercles set between the longitudinal ridges of the 
surface, separate these species from Leptacanthus. 

They are only known at present in the carboniferous rocks. 


ASTEROPTYCHIUS ORNATUS (Ag. name only). Pl. 3. K. fig. 23, 24. 


Desc.—Average length about four inches; greatest width at base three and half lines, tapering upwards 
at the rate of one line in one inch; sides with three (or rarely four when about three lines wide) narrow, 
smooth, longitudinal ridges, exclusive of the anterior keel; between each pair of ridges is a wider flat space, 

[easc, 111] 4K 
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marked with from three to six punctured, impressed, longitudinal strize, and in most parts of each of the spaces 
is found a scattered, irregular row of the smooth, pointed, rather distant tubercles of the genus. 
Position and Locality—Not very uncommon in the lower carboniferous limestone of Armagh. 
Explanation of Figures—PI. 3. K. fig. 28, portion of spine near base imperfect at each end, natural 
size, from the carboniferous limestone of Armagh; fig. 23 @, ditto section near base; fig. 24, ditto nearer to the 
apex ; fig. 24a, ditto portion of surface magnified. 


ASTEROPTYCHIUS SEMIORNATUS (J/°Coy). PI. 3. K. fig. 22. 


Dese.—Ray slightly arched, about three lines wide, and tapering at the rate of about one line in one inch ; 
section much compressed, the sides being flattened, and the thickness about one-third the width; about seven 
or eight narrow longitudinal smooth ridges on each side, separated by flat spaces nearly twice the width of the 
ridges ; all the spaces are marked with two or three obsolete longitudinal striz, but only the anterior one on 
each side contains a row of irregularly placed tubercles. 

This species strongly differs from the A. ornatus by having at the same size double the number of longi- 
tudinal ridges on each side, they are also closer and more regular. This is also rather more compressed and 
arched than the A. ornatus (Ag.), and differs besides in haying but one row of tubercles on each side, while 
that species has a row in nearly every space. 

Position and Locality —Rare in the Armagh limestone. 

Explanation of Figures —P1. 3. K. fig. 22, portion of spine imperfect at each end; fig. 22 a, ditto por- 
tions of surface magnified, shewing the single row of tubercles, 


Genus. CHIRODUS (MCoy). 
(Etym. yelp, manus, and é8ovs, dens.) 


Gen. Char.—General form of Ceratodus, that is, more or less fan-shaped, thick, flattened, with the anterior 
broad margin deeply divided into lobes; but the inner nearly straight margin has a small, recurved, thumb-like 
lobe projecting nearly at right angles from the middle of its length (preventing the mesial junction of the 

_tritors of each side of the jaw); the inner marginal lobe is the longest ; surface minutely punctured. 

The only specimen which has occurred to me of this genus presents merely two lobes in the anterior margin, 
but as the outer edge is imperfect there may have been another lobe, but I think not more. I should have 
referred the tooth to the Permian genus Ceratodus, but that the inner margin (which in Ceratodus is straight 
to fit the similar edge of the tooth on the other side of the jaw) has got a small lobe projecting horizontally 
inwards from its middle, which would prevent such a union; or if it be viewed as possibly the outer margin, 
we should have the equally singular characters not only of so great a disparity in size between two adjacent 
lobes, but the principal marginal lobes would increase in size from within outwards, which would be contrary 
to all analogy. Hence, independent of the geological importance of not extending unnecessarily the vertical 
range of a genus, we find it zoologically impossible to group together teeth so differently constructed that 
they could not be similarly arranged in the mouth. I have named the genus from the general resemblance 
to a hand, or still more to the foot of a Ohirotherium, in miniature. 


CHIRODUS PES-RANZ (M/°Coy). Pl. 3. G. fig. 9. 
Ref.—Id. M°Coy, Ann. and Mag. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Length eight lines, narrow; anterior lobes narrow, prominent, rounded, arched, separated by deep 
concave furrows; the inner lobe about a line longer than the next outer one; at the base of the former, or 
about half the length of the whole tooth, there projects horizontally inwards from the inner margin a short, 
wide, slightly recurved, flattened lobe, about one line long; posterior part of the tooth flattened ; surface finely 
punctured under the lens. 
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This little species is something the size and shape of the foot of our common frog, whence the specific 
name. 

Position and Locality.—Rare in the black shaly beds of the carboniferous limestone of Derbyshire. 

Explanation of Figures—PI. 3. G. fig. 9, natural size; fig. 9 a, ditto magnified. 


Genus. CHOMATODUS (4g.) 


Gen. Char.—Teeth transversely elongate, oblong, compressed; base of the crown encircled with several 
narrow imbricating folds of ganoine, descending lower on the inner than on the outer side; root also compressed 
in the same direction as the crown. 

This genus has, I think, no claims to be retained: the blunt-coned, thick species (as C. cinctus, &c.) 
might be advantageously classed with Helodus, most of the species of which, with the same form and punc- 
tured surface, have more or less perfectly developed imbricating folds at the base of the crown; and the thin, 
unpunctured species with a cutting edge belong to Petalodus (Owen), in which the folds always exist. I use 
the genus here for some intermediate types provisionally, and for Agassiz’ species. 

The genus is only at present known in carboniferous rocks. 


Cuomatopus (HELopUS) cIncTUS (Ag.) 
Ref —Ag. Poiss. Foss., Vol. III. t. 15. f.18 and 21. 


Desc.—Elongate, oval, or sub-rhomboidal, moderately convex on the sides; an obtusely rounded prominence 
nearly in the middle of the crown, but usually closer to one of the sides than the other, the surface between 
them forming in that case a nearly vertical area; surface poroso-granular, margin of the crown surrounded 
by a variable number of fine flexuous wrinkles, most numerous on the narrow ends. Average length of 
rather small specimens about seven lines, width five lines, height three lines. 

Position and Locality.—Not uncommon in the carboniferous limestone of Belsey, Northumberland. 


CHomAtopuS cLAvATUS (J/°Coy). Pl. 3. K. fig. 10. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. II. 


Desc.—Tooth clavate, moderately compressed ; crown obtusely rounded at upper edge, and depressed or 
moderately conyex exteriorly, the grinding surface marked under the lens with a very minute vermicular granu- 
lation, coarser near the edge; the imbricating bands separating the crown from the root on the outer side 
numerous (six or seven), undulating, and punctured on their edges, but so minute as to require the lens for 
their perception ; root hard, polished, abruptly narrowed and flattened, nearly smooth ; profile of front sigmoidally 
rounded. Inner side of the tooth concave from the upper edge to the very prominent ridge separating the 
crown from the root, which ridge is placed about half the width of the crown below the cutting edge. Length 
six lines, width six and half lines, from cutting edge to coronal ridge on outer face one and half lines, on inner 
face two lines. 

The clayate form and peculiar sculpturing of the crown easily distinguish this from others of the genus ; the 
only near ally is the C. truncatus, which is parallel-sided, not clavate, has strong simple coronal bands, &c. 

Position and Locality—V ery rare in carboniferous limestone of Armagh. One specimen in the University 
Collection, and another in that of Capt. Jones. 

Explanation of Figures.—PI. 3. K. fig. 10, front view of average tooth (slightly imperfect on one side) ; 
fig. 10 a, ditto profile shewing the coronal ridge at a low level on the posterior side; fig. 104, ditto portion of 
crown magnified. 


4x2 
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Cuomatopus (Hetopus) DENTIcuLATUS (M/"Coy). PI. 3. K. fig. 9. 
Ref.—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 124. 

Dese.—Transversely oval, base about three times wider than long; middle elevated into a compressed 
obtusely pointed cone, about equal in height to the short diameter (length) of base, from which a sharp, much 
compressed mesial ridge extends on each side to either end, its cutting edge being broken into numerous, obtuse, 
compressed denticles, decreasing in size towards the ends; the notches which separate the little cones on the 
edge give rise to obtuse sulci, defining them a short way down the sides; surface smooth; base surrounded 
with three or four imbricating folds of ganoine, irregularly jagged at their edges. Average length of tooth 
about nine lines, height of crown four lines, width five lines. 

This species is rather smaller, more elevated, and more compressed than the C. cinctus (Ag.), from which 
it is principally distinguished by the number of minor cones set on the mesial ridge. 

Position and Locality.—Rare in the red carboniferous limestone of Armagh. 

Explanation of Figures.—PI. 3. K. fig. 9, side view natural size (the extremities broken); fig. 9a, do. 
seen from above. 


Cuomatopus (HELoDUS) LINEARIS (A¥g.) 
Ref.—Ag. Poiss. Foss. Vol. III. t. 12. f. 5, 9. 


Dese.—Tooth very elongate, narrow, subparallel-sided ; crown flattened, or with a slight mesial gibbosity ; 
finely punctured, and bordered by two or three strong imbricating folds of ganoine. 

There is but one doubtful specimen of this species in the collection, which is not sufficient for a full 
description. 

Position and Locality.—Very rare in the carboniferous limestone of Armagh. 


Cuomatopus (HELopus) opitiquus (M/°Coy). PI. 3. K. fig. 3. 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 124. 


Dese.—Obliquely rhomboidal, transversely elongate ; apex marginal, obtusely pointed; middle of the tooth 
obliquely tumid or convex; attenuated sides flattened or slightly concave ; ends obtusely pointed or rounded ; 
surface highly polished and perfectly smooth except at the apex, which is coarsely punctured; basal margin 
surrounded by a broad imbricating fold of ganoine*, increasing to three or four on the ends of some of the 
teeth. 

This species differs from the O. cinctus (Ag.) in its obliquely rhomboidal flattened form and marginal apex, 
as well as having but one fold of ganoine at the middle of the basal margin. In some examples the ends are 
equal, and the width three times the length ; in others the ends are unequal, and the length two-thirds of the 
width; but in all the apex is marginal, and the general form obliquely rhomboidal, the basal margin having a 
downward curve nearly opposite the apical projection of the anterior margin, and between the two extends the 
oblique mesial convexity. Length averaging four lines. 

Position and Locality—Rare in the carboniferous limestone of Armagh. 

Explanation of Figures.—P1. 3. K. fig. 3, natural size, front view. 


Cuomatopus (PETALODUS) TRUNCATUS (4g. name only). PI. 3. I. fig. 1. 


Desc.—Tooth longitudinally oblong, sides of crown and root subparallel except at the upper and lower 
ends, where they rather abruptly converge to form the subtruneate, slightly rounded, cutting edge at top, and the 


* T provisionally used (Joc. cit.) this term (from yavos, splendour), to designate that peculiar dense modification of 
dentine which forms the highly-polished surface of most fish-teeth, and which is not unfrequently confounded with the 
true enamel of the teeth of the higher animals; the latter is, however, secreted by a distinct organ, quite external to 
and independent of the dentine, while the false enamel, which I have proposed to call ganoine, is merely produced by the 
calcigerous tubes of the dentine becoming suddenly straighter, closer, and more numerous, as they approach the surface. 
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rather more pointed lower end of root; crown flattened, bent at an angle of 120° with the long root, which is 
nearly straight in profile; surface of the crown finely punctured, as in Psammodus ; root hard and polished, with 
two or three obscure longitudinal furrows, almost entirely surrounded by a raised marginal extension of the 
thick, prominent, simple, coronal ridge; the posterior side is concave. Length six and half lines, width six lines, 
length of crown two lines. 

Besides its oblong form this species is very remarkably distinguished by the continuation of the coronal 
ridge into a raised margin to the outer face of the root, which latter was in consequence mistaken for the grinding 
surface by Agassiz, and thus gave rise to his specific name. Capt. Jones, on partially clearing the true grinding 
surface (see Portlock, Geol. Rep. p. 462), supposed it to be a Psammodus, but I have now cleared and figured 
the whole crown and concave posterior side, proving it to be of the Petaloid section of Chomatodus. 

Position and Locality—Rare in the carboniferous limestone of Armagh. 

Explanation of Figures—P1. 3. 1. fig. 1, front view, natural size, of average tooth; fig. 1 a, do. profile. 


Genus. CLADODUS (Ag.) 


Gen. Char—Teeth with a broad, horizontal, semicircular, thick, bony, coarsely fibrous base, rounded 
behind, truncated in front; crown divided into long, sharp, subulate conical points, arranged along the straight 
truncated edge of the base; medial cone much larger than the secondary ones, which latter increase in size 
from the mid-cone to the ends; all the cones sulcated longitudinally, and either circular in section, or with 
simple cutting edges slightly compressed. Fin-rays unknown. 

Viewed in front those teeth resemble Hybodus, but the small lateral cones increase in size from the great 
mid-cone to the ends, instead of decreasing; and when seen behind the great dilated base of the present genus 
separates it completely. This dilated base is not alluded to in Agassiz’ generic character. 


CLADopUS Laivis (AZ°Coy). PI. 3. K. fig. 5. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 133. 


Desc.—Principal cone very thick, slightly oblique, its height equal to half the width of the root ; secondary 
cones two on each side, very strong, the outer largest and divaricating, nearly half the length of the principal 
cone; all the cones obtusely rounded at the summit, very slightly tapering, and the height of each slightly 
exceeding the width of its own base; base of the crown and osseous root concave; surface of all the cones 
smooth, highly polished. Width of crown nine lines, height of principal cone from the basal margin five lines. 

This closely resembles the C. marginatus (Ag.) in size and form, but the cones taper less, and the species 
is fully distinguished by its smooth surface, destitute of the coarse longitudinal plaits or strize of that or the 
allied species. 

Position and Locality.—Carboniferous limestone of Armagh. 

Explanation of Figures.—P1. 3. K. fig. 5, average-sized tooth, natural size; middle cusp worn; lateral 
cusps broken at apex. 


CLADODUS MIRABILIS (Ag.) 
Ref. and Syn.=C. mirabilis Ag. Pal. Foss. t. 22 4, f. 9 to 13+ CO. marginatus id. ib. fig. 18 to 20. 


Desc.—Semicircular, base very thick and coarsely osseous; crown having the middle cusp very thick at 
base, and only slightly compressed, the lateral edges being less acute than in the C. striatus; abruptly tapering 
towards the apex, and slightly inclined backwards ; ridges of the surface coarse, thread-like, widely separated, so 
that three or four occupy a space of one line ; secondary cones very thick, tumid, very abruptly tapering to their 
apices, very rarely more than two on each side, their surface striated like that of the principal cone. Average 
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length of base one inch three lines, height of principal cone nine lines, its width at base four and half lines; 
width of outer secondary cone two lines, height three lines; width of semicircular base about four lines. 

This species is easily distinguished from the C. striatus by the very great thickness, convexity, and abrupt 
tapering of the principal cone; and very obviously by the far greater coarseness and separation of the longitu- 
dinal ridges; the secondary cones are also very much larger, thicker, and fewer in number. The Cladodus 
marginatus of Agassiz is founded on worn specimens of this species, as I have ascertained by examining the 
type specimens. I have little doubt that the C. acutus is a young specimen of the same species, 

Position and Locality.—Not very uncommon in the limestone of Armagh. 


CLADODUS STRIATUS (Ag.) 
Ref. and Syn.—Ag. Poiss. Foss. Vol. IIT. t. 22 4, f. 14, 17. 


Desc.—Base semicircular, large, moderately thick, and undulated at the rounded edge with a few obtuse, 
irregular, radiating furrows below, and obscurely nodose above. Average width one inch one line, from middle 
of flat side to middle of convex margin seven lines, main cusp moderately compressed, slightly sigmoid, nine 
lines long, and inclined towards the convex margin at an angle of about 70°; lateral edges smooth, sharp and 
cutting ; apex smooth for about three lines from the point, remainder of the cusp marked with very fine longitu- 
dinal slender strize, about nine in one line, irregularly alternate or nearly equal in size; lateral cusps extremely 
small, rarely visible, five or six very slender ones on each side, less than a line in length, the terminal one thicker 
(scarcely one line at base) and rather more than three lines long when perfect, and is usually the only one seen. 

The examination of a great number of specimens of this species convinces me that M. Agassiz is incorrect 
in supposing that the C. acutus is the only species with cutting edges, as they are distinctly marked in the 
present species. The very small lateral cusps and fine striation easily separate this species from C. mirabilis, 
and the others of the genus. 

Position and Locality.—Not uncommon in the carboniferous limestone of Armagh, rare in the carboni- 
ferous limestone of Lowick, very rare in the carboniferous limestone of Derbyshire, very rare in the 
carboniferous limestone of Brigsteer, Kendal. 


Genus. CLIMAXODUS (M°Coy). 
(Etym. ediuaég, a flight of steps, and ddods, a tooth). 
Ref.—Id. M'Coy, Ann. and Mag, Nat. Hist. 2nd Series, Vol. II. 


Gen. Char.—Tooth longer than wide, gradually narrowing towards the front, with nearly straight sides ; 
anterior part of the crown crossed by broad, imbricating, transverse ridges at right angles to its length; 
surface minutely punctured. 

The above generic name has reference to the remarkable step-like character of the ridges which cross the 
anterior part of the tooth at regular intervals. The broad posterior part of the tooth is without ridges, and 
resembles a Psammodus. In the fact of being as it were small, ridged, Psammodi, these teeth are allied to 
the genus Pacilodus, but all the true Pwcilodi are inequilateral mussel-shaped teeth, consequently placed in 
pairs in the mouth, and have the ridges oblique; the Climazxodi, on the contrary, are equilateral, and were 
therefore most probably mesial in position, and the ridging is transverse. 

I am aware of one species in the Armagh limestone, and the following. 


CLiMaAxopus ImBRICATUS (M°Coy.) Pl. 3. G. fig. 5. 
Ref.—Id. M°Coy, Ann. and Mag. Nat. Hist. 2nd Series, Vol. IT. 


The only specimen I have access to at present of this species is imperfect at each end, being seven lines 
long, five and half lines wide at the broad end, and three lines wide at the narrow anterior end; the anterior 
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portion of the crown is crossed by seven transverse imbricating ridges in a space of four lines, the posterior ones 
are three-fourths of a line apart, and have a double curvature arising from a small backward wave in the middle, 
the anterior ones are closer, and pass with a slight forward curve across the tooth; all the imbrications have a 
backward curve at their extremities, giving them the appearance of lapping round the crown, and all have their 
free edges directed backwards, so as to resemble a row of Petalodi or other shark’s teeth soldered together in 
the position they usually occupy, one behind the other; the posterior half is without ridges, the whole crown is 
slightly convex at the sides and concave in the middle ; the surface is dull, and seen by the lens to be finely 
punctured. 

Position and Locality.—Rare in the dark impure limestone overlying the main carboniferous limestone of 
Derbyshire. 

Explanation of Figures.—P1, 3.G. fig. 5, natural size; fig. 5 a, portion of surface of ditto magnified. 


Genus. COCHLIODUS (A¥.) 


Gen. Char—Lower jaw thick, short, bony, V-shaped, bearing on each ramus two obliquely twisted and 
obtusely ridged semicylindrical teeth, strongly inrolled on the outer margin, convex above, concave below, with 
porous grinding surfaces as in Psammodus, from the termination of the vertical medullary canals (young teeth 
replacing the old vertically as in the Pycnodonts). 

The general form of the teeth on a perfect jaw found by Capt. Jones, and the cast of which was examined 
and figured by Profs. Agassiz and Owen, recalled in their opinion the arrangement in Cestracion ; but an almost 
equally perfect specimen presented by Mr Stokes, of Caius College, to the collection, enables me to state that 
there can be no real affinity with Cestracion or any of the sharks; for, first, the teeth are supported on a strong 
bony jaw as in Placodus (which also agrees in having three teeth on each side of the lower jaw, although differ- 
ing in microscopic structure) ; secondly, the inrollment of the teeth is on the outside of the jaw, and not as in 
sharks on the inside to allow the succession of teeth from behind forwards; and finally, a broken tooth of 
another species, the CO. oblongus, also given by Mr Stokes, enables me to prove the succession of the teeth was 
not by revolution from behind as in the Plagiostomous fishes, but vertically from below upwards, as in the Pyc- 
nodonts. See our Plates, 3. H. fig. 19, and 3. I. fig. 28. 

The genus is confined to the carboniferous rocks. 


CocHLiopUS AcuTUS (Ag. name only). Pl. 3. I. fig. 24. 


Dese.—Posterior tooth oblong, obliquely attenuated behind at an angle of about 65°; anterior edge sloped 
backwards and inwards at about 60°; surface with three very strongly marked, oblique ridges, separated by 
deep concayities ; the first ridge most prominent, narrow, acutely angulated, coinciding with the anterior edge, 
which is very steeply sloped, usually separated from the adjoining concavity by an obscure narrow sulcus ; 
middle ridge much broader, and placed rather behind the middle of the tooth, sloping gradually towards the 
base of the anterior ridge, but abruptly rounded into the deeper and narrower concavity, which separates it 
from the posterior marginal ridge, which is prominent, narrow, and rounded, forming the posterior point of the 
tooth. Middle tooth unknown. Anterior tooth small, triangular, marked with three narrow, prominent, very 
oblique ridges, the first coinciding with the posterior margin, and forming an angle of 50° with the outer edge, 
the anterior part of which forms the third ridge; the secondary ridge is more obtuse than the other two, and 
a little on the posterior side of the middle, the intervening spaces deep, concave. Entire surface minutely 
granulo-punctate by the extremities of the vascular canals (averaging eight in one line), covered in some places 
with a very thin layer of ganoine. Average length of posterior tooth one inch two lines, width at anterior 
margin eight lines, length of anterior tooth seven lines, width of posterior margin six lines. 

This species is distinguished from the others by the strongly-pronounced oblique ridges, and their approach 
to angularity, which is most distinct in the anterior ridge of the posterior tooth, which ridge is also remarkable 
for being more prominent than the middle one in that tooth. There are one or two marginal sulci round both 
the interior and the obliquely inrolled exterior edges. It is only by some misunderstanding that Capt. Jones is 
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made to suggest this species as probably the filling up of the space between the teeth of C. contortus, in Portlock’s 
Geol. Report, p. 466, as I know that that excellent authority holds them to be well separated species; and 
further 1 might add, that it would be very unusual to find any teeth of the kind in the position indicated. 

Position and Locality.—Not very uncommon in the carboniferous limestone of Armagh. 

Explanation of Figures.—P. 3. 1. fig. 24, right posterior tooth, natural size, seen from above; fig. 24a, 
profile of same specimen seen from the outer or convoluted side ; fig. 244, transverse section of No. 24; fig. 25, 
larger and more sharply marked specimen; fig. 25, profile of last specimen (convolution of the margin con- 
cealed by the matrix) ; fig. 26, anterior tooth natural size viewed from above. 


: CocHLIODUS CONTORTUS (Ag.) 
Ref—Ag. Poiss. Foss. t. 19, f. 14. 


Desc,—Sides of jaw and lateral rows of teeth converging at an angle of about 60°; posterior tooth oblong, 
obliquely truncated on the outer side of the posterior end to form the posterior point ; the posterior edge rather 
abruptly raised to form the posterior oblique ridge behind, sloping into a rather deep, oblique hollow, which 
defines the middle oblique ridge, which is much the most prominent, and strongly rounded of the three ; anterior 
ridge coinciding with the anterior margin, very slightly raised, little tumid, separated by a moderate concavity 
from the steeply rounded side of the middle ridge, and forming an angle of 80° with the outer margin; second 
tooth narrow, its -posterior half very convex, forming a prominent, rounded ridge, rising abruptly from the 
posterior margin, but sloping sigmoidally to the anterior margin, which is not again relieved; anterior teeth un- 
known ; surface either smooth or finely granulo-punctate, by the openings of medullary canals, as in the C. acutus. 
Average length of posterior tooth one inch five lines, greatest width eight lines, width of middle tooth five lines. 

The two posterior teeth are very strongly inrolled spirally on their outer margins, especially the middle one. 
The anterior teeth are as yet unknown, but I have no doubt that they resemble those which I have described in 
C. acutus. The posterior tooth was supposed by Agassiz to be two separate teeth, supposing (from the cast) 
that the hollow between the middle and posterior ridges was a suture; this is however not the case manifestly, 
when specimens are examined. The bony jaw extends for three lines in depth below the teeth, and extends a 
little in front of the anterior ones. The species is easily distinguished from the C. acutus by the greater 
breadth, size, and obtuse rotundity of all its oblique ridges, and having the anterior ridge of the posterior tooth 
much smaller than the middle one, while it is much more prominent in that species. 

Position and Locality.— Rather rare in the carboniferous limestone of Armagh. 


CocHLIODUS MAGNUS (4g. name only). 
Ref:—Portk. Geol. Rep. t. 14a, fig. 4. 


Desc.—Posterior tooth irregularly rounded, subrhomboidal, broadly convex, and moderately arched from 
side to side, but less inrolled at the outer margin than in the other species; anterior margin broad, and 
forming an angle of about 85° with the outer margin; outer and inner margins diverging from the front for 
about half the length of the tooth, where the outer margin is abruptly bent inwards at a yery obtuse angle, 
to form the oblique posterior truncation of the genus, leaving at the angle a sort of obtuse beak-like pro- 
minence, corresponding to the middle diagonal ridge of the other species, and from whence a very ill-defined 
diagonal gibbosity extends obliquely towards the inner posterior margin, chiefly marked by the abrupt sloping 
of the surface posterior to it, while the surface in front of it slopes very gradually to the anterior suture ; 
no other diagonal ridge or sulci. Middle tooth obscurely trapezoidal, having a broad, moderately convex inner 
margin, from whence the surface is uniformly and gently arched towards the opposite very short side, or ob- 
tuse, slightly-inrolled outer margin; anterior and posterior sutural edges diverging obliquely from the short 
outer margin; posterior one longest ; anterior tooth subtrigonal, obliquely semielliptically pointed in front, and 
with an oblique nearly straight sutural edge marking the posterior face of the triangle. Surface uniformly and 
evenly conyex ; surface of all the teeth with a slightly smaller porosity than the C. contortus; the edges of 
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most specimens crenulated. Average length of the posterior tooth is about one inch four lines, and its width 
one inch, 

This species varies considerably in the outline of the different specimens, and I think it is very doubtful 
whether it is truly of the genus, on account of the flatness and slight inrollment of the teeth, and the 
little definition of the characteristic oblique ridges; the strong crenulation of the margin is also a character 
which I do not recollect to have seen in Cochliodus, but recalls the observation of Capt. Jones, (in Portk. 
Geol. Rep.) that the Cochliodus magnus, he thinks, pass into the Helodus planus, which may be borne out 
by a large suite of specimens, although I have not yet myself seen the passage. 

Position and Locality—Common in the lower carboniferous limestone of Armagh ; in the lower limestone 
of Lowick, Northumberland; and in the carboniferous limestone of Kendal. 


CocHLIoDUS OBLONGUS (4g.) PI. 3. H. fig. 19. and Pl. 3.1. fig. 28. 
Ref.—Portk. Geol. Rep. t. 14a, fig. 5. 


Dese.—P osterior tooth elongate, narrow, subeylindrical, oblong, obliquely subtruncate, elliptically pointed at 
about an angle of 45° behind; anterior margin nearly at right angles to the long axis of the tooth; anterior 
ridge very small, almost obsolete, scarcely defined from the equally wide flattened space between it and the 
second oblique ridge, which is strongly defined on each side, but narrow and only moderately convex ; posterior 
ridge very large, exceeding twice the width of the middle ridge, separated from the middle one by a broad, 
moderately concave suleus, rather more prominent than the middle ridge, broadly and moderately convex, 
abruptly rounded at its anterior edge, but gradually sloping towards the posterior end; surface as in the C. 
acutus. Length of rather small specimens about one inch two lines, of middle ridge only two lines. Middle 
and anterior teeth unknown. 

This species is very easily distinguished from all the others by the great size of the posterior ridge, which is 
frequently twice and half as wide as the middle one, and rarely only double, while in the C. acutus and contortus 
it forms a mere narrow, raised margin. The form of this species is also narrower and more cylindrical. Although 
a common species I have not yet seen the anterior or middle teeth. It was in a specimen of this species collected 
by the Rev. W. Stokes, M.A. of Caius College, that I first saw the vertical mode of succession of the teeth, the 
young one being distinctly visible beneath the level of the old one from a transverse fracture ; one end of the 
specimen magnified half a diameter is represented on our Plate 3. I. fig. 28, and shews on the upper surface of 
the old tooth the anterior and middle ridges, and the oblique sulcus, which separates the latter from the poste- 
rior ridge, which is broken across by the section ; the fractured edge shews the inrollment of the outer margin 
of the tooth, and the whole thickness of its substance, shewing the vertically tubular structure of the superficial 
half, and the two denser layers which form its concave under or dorsal surface. At about the thickness of the 
substance of the old tooth lower down is seen the young tooth, exactly concentric to it in outline, and having its 
structure similarly displayed in the section; and on its upper surface is seen not only the same punctured surface, 
but the same oblique ridge as in the old one (this requires a magnifying glass to be seen distinctly in the figure). 
I might here caution the observer that the inrollment displayed by the old tooth is the extreme extent to which 
it occurs ; so that it would be impossible (as was suggested to be by an excellent authority) that the supposed 
young tooth could be a continuation of a large inrollment, which is also rendered impossible by the appearance 
of the oblique sulcus noted on the little tooth. The other half of the same specimen I have had polished, and 
it is represented on our Plate 3. H. fig. 19. 

Position and Locality.—Common in the lower carboniferous limestone of Armagh. 

Explanation of Figures.—P|. 3. H. fig. 19, transverse polished section magnified, two diameters of speci- 
men shewing the succession of the teeth. PI. 3. I. fig. 28, posterior tooth, rough fracture, shewing the vertical 
succession of the teeth, with young tooth in sitw magnified one and half diameters. 
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CocHLIODUS STRIATUS (Ag. name only). PI. 3. I. fig. 27. 


Dese.—Terminal tooth aliform, triangular, very much broader than long ; long articular margin forming an 
angle of about 35° with the outer edge; along this articular margin is the most prominent part of the surface, 
forming an obtusely rounded, slightly sigmoid ridge ; the remainder of the surface being flattened and extending 
with a slight concavity to the terminal point, which is nearly rectangular, and obtuse. Surface with a fine, 
sharp, granulo-punctation, having the usual quincuncial arrangement on the long, obtuse convexity of the 
articular ridge, and on the opposite, flattened, terminal angle; but on all the intermediate portion the 
puncta fall into regular, slightly flecuous lines, extending longitudinally nearly at right angles to the articular 
side; about twelve of the lines of punctures in the space of one line. Length of tooth at right angles 
to articular ridge three and half lines; length of articular ridge, or greatest width of tooth, seven lines. 

I only know the terminal wing-shaped teeth of this species, the smallest fragments of which are easily 
recognised by the striated appearance of the surface under the lens, owing to the linear disposition of 
the puncta. 

Position and Locality—Rare in the lower carboniferous limestone of Armagh; very rare in the dark 
lower carboniferous limestone of Lowick, Northumberland. 

Explanation of Figures —PI. 3. 1. fig. 27, natural size, terminal tooth, viewed from above; fig. 27 a, 
portion of surface of ditto, magnified; fig. 27 4, sketch of smaller perfect specimen (in collection of 
Captain Jones, R.N., M.P.). 


Genus. CTENACANTHUS (Ag.) 


Gen. Char-—Fin-spine of moderate and large size, compressed, gradually tapering, moderately arched 
backwards; anterior face narrow, rounded ; posterior face concave, with a moderate cavity, the lateral edges 
bordered by two rows of curved denticles inclined downwards. Surface marked with strong, longitudinal 
ridges and furrows, pectinated by transverse scales or tubercles. The concealed base of moderate size, 
rapidly tapering, finely striated. 

The fin-defences of this genus are confined to the Devonian and carboniferous rocks, where they 
seem to represent the genus Hybodus of the Mesozoic strata. They are distinguished by the decussation 
of the ridges of the surface. 


CTrENACANTHUS CRENATUS (Ag. name only). PI. 3.1. fig. 31. 


Desc.—Fin-spine gradually tapering, moderately compressed; sides rather flattened, converging to a 
narrow, rounded, anterior, face; each side with about ten or eleven nearly equal, regular, rounded ridges, 
separated by sulci, about their own width apart, (at six lines wide there are five ridges in two lines) each ridge 
with a row of small transverse tubercles, strongly crenating the sides, down which they extend obliquely ; 
those of each side usually opposite, but sometimes subalternate, generally leaving the middle of each ridge 
smooth, but occasionally in some spots the small tubercles from each side of a ridge meet on the middle, 
forming transversely rhomboidal tubercles, attenuated at the lateral extremities ; five lateral tubercles in the 
space of one line. The posterior cavity is rather large. 

The length of this species is unknown, but it is probably at least four inches.. The species is easily 
recognised by the regular ridges being crenated, or milled like the edge of a coin, by the small elongate 
tubercles projecting at right angles from the sides of the ridge, and usually not encroaching on its centre. 

Position and Locality —V ery rare in the carboniferous limestone of Armagh. 

Explanation of Figures.—Plate 3. 1. fig. 31, fragment, natural size; fig. 31 a, ditto, section; fig. 31 4, 
portion of surface magnified. 
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CTENACANTHUS DENTICULATUS (M/°Coy). PI. 3. K. fig. 16. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 116. 


Dese.—Spine nearly straight, slightly curved towards the apex; length of naked portion five and half 
inches, length of the rapidly tapering base two inches, width near base nine lines; section truncato-elliptical, 
sides slightly convex, front narrow, rounded; posterior face wide, depressed, concave at both sides, with an 
obtuse ridge in the middle, the lateral angles closely set with a row of numerous, small, conical, downward 
curved teeth on each, their own length apart; longitudinal ridges rounded, less than their own diameter 
apart (about four in two lines in the middle of the ray); they are a little wider at base than towards the 
apex, increasing in number downwards by dichotomy; the sides of each ridge are denticulated with sharp, 
recurved teeth extending half way across the intervening spaces, the denticle of one side connected with 
its fellow on the other by a slightly oblique fold across the ridge, each pair being separated from that 
above and below by about the thickness of the ridge; near the posterior margin on each side are four or 
five ridges much smaller than the rest, crossed by oblique blunt tubercles. 

This species slightly resembles the C. crenatus (Ag.) in its ornament, but instead of the short, close 
notches in the sides of the ridges of that species, this is distinguished by the more distant, tooth-like 
denticulation and narrow transverse plicze. 

Position and Locality—Not uncommon in the dark shale (of the age of the yellow sandstone) of Mona- 
duff, Drumlish, in the North of Ireland. 

Explanation of Figures—P1. 3. K. fig. 16, dorsal spine natural size, from the yellow sandstone shale 
of Monaduff; fig. 16 @, ditto, some of the ridges near the anterior face magnified. 


CTENACANTHUS DiIsTANS (A/‘°Coy). PI. 3. K. fig. 15. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 116. 

Desc.—Spine compressed, gently arched, very long, slender, tapering at the rate of only three lines 
in five inches; posterior face with two rows of numerous, small, short, conical, compressed teeth, slightly 
bent downwards, rather more than the width of their base apart ; sides flattened with about ten or twelve 
close, flattened, longitudinal ridges of irregular width, the broadest occasionally subdividing as they approach 
the base, all the ridges crenulated by small tubercles, about double the thickness of the ridge from each 
other; those on the anterior ridges are transverse and slightly oblique, while those nearer the concave 
margin are smaller, and assume the appearance of lengthened nodulose swellings, as in Physonemus. 

This is a remarkably long and slender ray; one specimen in the University Collection, of which a 
considerable portion of the apex must be lost, measures six inches in length, and only six lines in width 
at the broadest part near the base, the broken distal extremity being three lines wide, which would pro- 
bably indicate a further inch and half of length. The portion of the base inserted in the flesh is small 
and gradually tapering. I am not certain of the exact form of the section. 

Position and Locality —Not uncommon in the red limestone of Armagh. 

Explanation of Figures.—P1. 3. K. fig. 15, dorsal spine natural size, imperfect at the tip, shewing the 
elongate tapering base of insertion and internal cavity in lower part; fig. 15 a, ditto, portion of surface 
magnified, shewing the variable width and mode of tuberculation of the ridges. 


CTENACANTHUS HETEROGYRUS (Ag. name only). PI. 3. I. fig. 32. 


Desc.—Very short, rapidly tapering ; length of exposed portion two inches three lines, at which length 
it forms an obtuse point from a width at base of five lines (measured at right angles to the length), very 
slightly arched, the posterior outline nearly straight, the anterior one convex. Sides flattened, converging 
to the narrow anterior face, which is occupied by a flattened smooth ridge, about twice as wide as those 
of the sides; lateral ridges extremely irregular in size, shape, and marking; rather thick, separated by 
deep sulci less than half their width; ridges averaging four in two lines at four lines in diameter, some 
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of them thinning out above at irregular distances, other pairs uniting branchwise into one above, some 
appearing to taper to both ends; most of the ridges are nearly smooth in a great part of their course, or 
shewing a more or less distinct crenulation on their sides (about three in the space of one line), from small 
opposite lateral tubercles; in certain irregular spots these lateral tubercles increase in size and strength, and 
distinctly cross the ridges, by becoming connected across them; in several of the ridges, particularly towards 
the base, the transverse tuberculation and notching becomes so distinct, that the ridge is separated into a 
row of triangular tubercles, about half a line long. 

The extreme irregularity of the ridges of this species, no two of them being quite alike, and several 
of them totally changing their aspect after short distances, easily distinguish this species from its congeners. 
The finely striated base is of rather small size, and rapidly tapering, the line of separation between it and 
the ridged exterior being very oblique. 

Position and Locality —Rare in the lower carboniferous limestone of Armagh. 

Explanation of Figures—PI. 3. 1. fig. 32, fragment of base natural size, shewing part of the base of 
insertion and commencement of ridging, with few tubercles; fig. 33 ditto, fragment near middle, shewing 
the irregular character of the ridging and tuberculation; fig. 33 a, portion of surface of last specimen, 
magnified; fig. 33 6, ditto section, shewing the broad ridge of anterior face. 


Genus. CTENOPTYCHIUS (4g.) 


Gen. Char.—Teeth small, highly polished, strongly compressed, rounded or obtusely pointed, edge divided 
into several strong denticulations; base of crown with a few imbricating folds of ganoine; bony root oblong, 
flattened in the same direction as the crown. 

This genus differs from Petalodus chiefly in its larger denticles of the edge. 

It is found in the Devonian and carboniferous rocks. 


CTENOPTYCHIUS APICALIS (Ag.) 
Ref, and Syn. = C. apicalis Ag. Poiss. Foss. t.19. f. 1. and Binney, Trans. Manch. Geol. Soe. Vol. I. t. 5. f. 19. 


= Petalodus dentatus Ow. Odont. p. 62. = Cten. macrodus Ag. name in lists, and Portk. Geol. Rep. 
tat. 7 


Desc.—Crown transversely oval, thick, highly polished ; upper edge semielliptically rounded, divided into 
six or seven very thick, elliptically pointed lobes, diminishing rapidly in size to the exterior one on each side, 
which is very small, the largest tooth being usually a little one side of the middle, having three denticles on 
one side, and four on the other, regularly diminishing in size from the central one; imbricating fold of ganoine 
at base of crown gently arched downwards, single or double, forming the most prominent part of the profile 
of the tooth, the surface sloping with slight convexity to the cutting edge above, abruptly depressed to the 
dull, bony, root below; the root about as deep as the crown is high, fibrous, but much thinner than the crown. 
When well preserved the surface of the crown is smooth. Average width of moderate-sized specimen four lines, 
greatest height of crown two and half lines, depth of root the same, width of root about three and half lines. 

The names C. macrodus Ag. and P. dentatus Owen were applied to the same specimens in Capt. Jones’s 
collection, and I am perfectly satisfied of their identity with C. apicalis; the Irish specimens having quite as 
near an approximation to a median point as the English ones. 

Position and Locality —Not very uncommon in the carboniferous limestone of Armagh. 


CTENOPTYCHUS SERRATUS (Ow.) PI. 3.1. fig. 21, 22, 23. 
Ref—Owen Odontog. p. 62. 

Desc.—Tooth wide, much compressed, upper cutting edge having a gentle but variable convexity ; usually 
divided into about thirty rounded notches, or obtuse pointed denticles, slightly larger in the middle than at 
the ends, and from between each pair of which a more or less distinct sulcus extends towards the base of 
the crown, rarely reaching more than half way, and forming a fringe-like plication, and sometimes nearly 
obsolete ; apices of the denticles minutely crenulated under the lens; front surface of crown flat, highly polished, 
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sloping outwards, and terminating in an obtuse angle in the middle, and directed downwards, and outwards; 
the very prominent base of the crown being surrounded by three or four flat imbricating bands of ganoine ; 
root abruptly flattened, also narrower than the crown, and about equalling it in depth. Average width of 
limestone specimens six lines, depth of crown two lines, depth of root the same, width of root four and half 
lines; rarely one inch wide, when the depth of root and crown together is seven lines. 

The coronal bands of ganoine are broader and apparently more numerous on the inner side, and there 
descend so low with a gentle curvature, that the root is only half the depth of the crown. This species is 
figured under the name C. pectinatus Ag. by Mr Binney, in the Trans. of the Manchester Geol. Soc. Vol. I. 
t. 5. f. 20, 21; but it seems distinct from the C. pectinatus as given in Agassiz, Poiss. Foss., like which 
figures I have never seen anything in nature; but if they be accurate, I think (as I believe M. Agassiz does 
also) that the present species must be distinct. 

Position and Locality.—N ot uncommon in the lower carboniferous limestone of Armagh ; rare, of large size, 
in the black carboniferous limestone shales of Derbyshire. 

Explanation of Figures.—PI. 3. I. fig. 21, view of average-sized tooth, on inner aspect (the transverse 
folds at base of crown broken off); fig. 21 a, portion of crown and cutting edge magnified, shewing a serration 
of the denticulations; fig. 22, smaller specimen, natural size, front view; fig. 22a, portion of ditto magnified, 
shewing the variety with smooth lobes to the cutting edge; fig. 23, large specimen, inner view, root perfect in 
depth, but imperfect at the sides. 


Genus. DIPRIACANTHUS (Af Coy). 


(Etym. ds, bis, mplov, serra, and dxavba, aculeus.) 

Gen, Char—Spine small, arched, tapering, much compressed, minutely and irregularly tuberculated; two 
rows of small conical teeth on the posterior margin, and two rows of larger adpressed teeth on the anterior face 
directed upwards. 

The spines for which I propose this name, are easily recognised by their small size, curved form, and having 
the anterior as well as the posterior margin armed with rows of teeth. These characters, while they separate 
them widely from the other fossil spines, strongly recal to our mind the Pimelodes and Synodonts of the Nile ; 
in fact, the Synodontes serratus described by Riippell* is a perfect prototype in its spinous defences of our 
Dipriacanthus falcatus, except that both the anterior and posterior rows of teeth are single on the recent 
spines. In their compressed section and irregularly tuberculated surface the Dipriacanths resemble the 
Oracanths, but are distinguished by their arched figure and rows of teeth. 


Diprracantuus Stoxesit (A7*Coy). Pl. 3. K. fig. 18. 

Dese.—Slightly arched, much compressed, sides flat, anterior and posterior margins narrow, obtusely 
rounded ; section oblong, the long diameter being from four to five times longer than the short; teeth of the 
posterior margin slender, conical, projecting at right angles to the spine; teeth of the anterior margin large, 
thick, smooth, the upper sharp edge widest, closely adpressed to the surface ; surface closely covered with small, 
irregular, smooth granules, which under a strong lens are found to be radiatingly striated at their base, and with 
the intervening narrow spaces very minutely granulated. 

When highly magnified the granulation of this spine resembles on a small scale the star-like style of orna- 
ment of the bony plates of Asterolepis (Eich.). The base is imperfect, but apparently dilated in a remarkable 
degree, and in its present state the lower portion seems bent at a considerable angle from the curve of the rest 
of the spine. 

Collected from the carboniferous limestone of Armagh by the Rev. W. Stokes, of Caius College, Cambridge, 
and by him presented to the University Collection. I have associated his name with this interesting form as a 
slight memorial of the zeal with which he has collected these remains, and the liberality with which he has made 
them available for public instruction. 

Lxplanation of Figures.—P1. 3. K. fig. 18, natural size; fig. 18 a, ditto, portion magnified. 


* Beschreibung und Abbildung never mehrere Fische, im Nil entdeckt. Frankfort a. M. 1829, plate 2. fig. 1. 
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Genus. ERISMACANTHUS (M/‘Coy). 
(Ltyim. épecpa, a prop or stay, and aavOa, a spine.) 


Dese.—Spine of three divaricating portions ; first, a large compressed, finely striated base, which entered 
the flesh; secondly, a short, strongly compressed, rapidly tapering spine, curved directly backwards, the sides 
marked with strong, smooth, longitudinal ridges, and having two rows of short, downward curved teeth on the 
posterior concave margin ; thirdly, a peculiar prop-like portion extending directly forwards nearly at right angles 
with the base, gently arched downwards, compressed at the basal half, depressed at the distal half, closely 
covered with blunt, smooth, oval tubercles, and with some large, irregular spines on the under side; the portion 
of the base above the flesh, and from which these two portions branch, is irregularly tuberculated. 

The long anterior prop or stay-like branch renders this ichthyodorulite so unlike any described form, that 
I should have hesitated to describe it, but for the number of examples which I have recently examined. Some- 
thing slightly analogous I observe in the articulation of the spines of the recent fish allied to Synodontus, in which 
a shorter but similarly curved and directed prop-like process may be observed, but which is concealed beneath the 
soft parts, and not external, as in the fossil. I know but one species of the genus, which I have great pleasure in 
dedicating to Capt. Jones, R. N., M. P. &c., who is in possession of more extensive and exact knowledge of the 
fossil fishes of the mountain-limestone, than I believe any other observer. It is to his acumen in recognising the 
true characters of the species, zeal in collecting, and liberality with which both his cabinet and information are 
made available to those studying the subject, that we are mainly indebted for the extended lists which have been 
published of the Jchthyolites of this formation. 


ErisMAcANTHUS Jonesir (A/’Coy). Pl. 3. K. fig. 26, 2 
hef.—MCoy, Ann. Nat. Hist. 2nd Series, Vol. IT. p. 119. 


Desc.—Posterior spine little more than twice as long as wide, slightly curved, compressed, sides flattened, 
with about eight or nine longitudinal ridges, which are smooth and less than their own diameter apart; the 
intervening spaces finely striated longitudinally ; posterior concave face with two regular, close rows of small 
pointed teeth directed very obliquely downwards, the surface towards the base is marked with small, scattered, 
oval, smooth tubercles; anterior branch three times as long, and about the same size at its origin as the 
posterior spine; the part of the spine from which those two portions take their common origin is equal to 
the width of their united bases, and covered with scattered round tubercles; the height of the anterior branch 
is double its width at the basal half, but it becomes depressed, so that its width is aoe the height in the 
section of the distal half; it is covered above and on the sides with close, quincuncially arranged, emotes oval 
tubercles; the compressed, finely striated base which enters the flesh seems abruptly tr eed below. Length 
of posterior spine one inch, width at base six lines; length of anterior process (imperfect at extremity) two arahes 
nine lines, depth at base four lines, at tip one line; width at base two lines, at tip three lines; length of the 
common base one and half inch, width nine lines. 

Position and Locality.— Not very uncommon in the carboniferous limestone of Armagh. 

Explanation of Figures.—P|. 3. K, fig. 26, dorsal spine shewing the posterior spine, imperfect at the apex, 
and the anterior prop-like branch, denuded of some of its tubercles, the base of insertion also absent ; fig, 27, 
ditto dotted outline shewing the perfect form (from the collection of Capt. Jones, R. N., M. P.) shewing the 
base of insertion, anterior ead posterior branches, and denticulation of the latter; fig. 27a, ditto compressed 
section of base of anterior branch ; fig. 27 6, ditto portion of anterior branch with the duboreulation perfect ; fig. 
27 c, ditto depressed section of extremity of anterior branch ; fig. 27 d, section of posterior spine, natural size. 
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Genus. GLOSSODUS (A1/°Coy). 
Ref.—MCoy, Ann, Nat. Hist. 2nd Series, Vol. II. p. 127. 


Dese.—Tooth tongue-shaped, oblong, quadrangular, much higher than wide; crown elevated, slightly 
recurved, narrowing from the base to a small subtruncate apex; surface porous, puncta generally seeming con- 
fluent towards the apex; punctured surface terminating below in a notch, or arched line, the convexity 
upwards ; root long, as wide as the crown, coarsely fibrous. 

The Glossodi are distinguished from the Helodi, with which alone they have any affinity, by the quadran- 
gular form of the horizontal section of the tooth, the sides being flattened as well as the anterior and posterior 
faces ; also by the great height of the crown in proportion to its width. The long root-like base of the tooth, 
which resembles that of some Petalodi (e.g. P. psittacinus Ag. MSS.) rather than that of Helodus in form, 
is of an open lacunose structure, being permeated by very large, flexuous, medullary canals, producing irregular 
openings on the surface. The ridge separating the punctured surface from the base forms a sinus directed 
upwards, which is the reverse of what we find in Petalodus, approaching the ordinary sharks, and also conform- 
ing to what we see in Helodus and Strophodus, when the separating line in those genera is not straight. As in 
Petalodus, the basal margin of the surface is much nearer the apex on the convex anterior side than on the 
concave posterior or internal face, the latter being generally about twice the length of the former. 

The characters above given as distinguishing those teeth from the Helodi also separate them from the 
genuine Petalodi of Owen, as also the want of the imbricating folds at the base. 


GLOSSODUS MARGINATUS (J/°Coy). PI. 3. K. fig. 1. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 128. 


Desc.—Crown about one-third higher than wide, having a slight antero-posterior sigmoidal curve; thick- 
ness from before backwards, little more than one-fourth of the width; lateral margins subparallel, prominent 
on the posterior face, which is gently concave in the middle; apex narrowed, rounded, curved backwards ; 
surface glossy, finely punctured, marked towards the tip with minute anastomosing longitudinal wrinkles; a 
few obtuse plicee. Length of crown five lines, width three lines. 

Easily distinguished from the G. lingua-bovis by its more finely-punctured, glossy surface, rounded tip, 
and prominent lateral margins. 

Position and Locality.—One of the rarest fossils of the carboniferous limestone of Armagh. 

Explanation of Figures —PI. 3. K. fig. 1, natural size; fig. 1 @, ditto magnified. 


Genus. GYRACANTHUS (4g.) 


Gen. Char.—Fin-spines very large, gradually tapering to the apex, and slightly arched backwards ; inserted 
base small, rapidly tapering; posterior margin feebly armed with two rows of small denticles; surface of the 
sides covered with very oblique rugged ridges, which meet at an angle on the anterior face. 

The genus is confined to the carboniferous rocks. 


GYRACANTHUS OBLIQUUS (A/°Coy). Pl. 3. K. fig. 13, 14. 


Dese.—Dorsal ray nearly straight, about one foot long, and one and a quarter inch wide at base; section 
heart-shaped, width two-thirds of the antero-posterior diameter; anterior face narrow, rounded ; posterior face 
broad, concave, having near the apex a row of small hooked teeth on each side; sides slightly convex, marked 
with numerous very oblique crenulated ridges or rows of tubercles, which meet the anterior face at an angle 
of about 35° (those of opposite sides meeting at an angle of 70°); the ridges become gradually more oblique, 
smooth and entire near the apex; they are about half a line in width and slightly more than their own diameter 
apart. The line of separation between the ridged external surface and the finely striated part which enters 
the flesh is very oblique and with a slight sigmoidal curve. 
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This large ray is most allied to the G. tuberculatus (Ag.), from which it is distinguished by the much 
greater obliquity of the sculptured ridges, and the more compressed form of the section; the G. Alnvicensis 
(Ag.) has ridges nearly as oblique as the present species, but they are smooth and entire, instead of being 
strongly crenato-tuberculate. 

Position and Locality—vVery common in the dark shale (at the base of the carboniferous system), sup- 
posed to be of the age of the yellow sandstone in the valley of the Moyola, at Moyheeland, Draperstown, in 
the north of Ireland. 

Explanation of Figures—PI. 3. K. fig. 13, spine natural size, side view shewing part of the base of 
insertion, but broken at each end, from the yellow sandstone shale, Moyheeland, Draperstown ; fig. 13 a, ditto 
section, a little above the middle; fig. 14, ditto terminal portion, natural size, shewing the comparative smooth- 
ness of the ridges towards the apex, and the presence in that part of the posterior rows of denticles; fig. 14a, 
ditto portion of anterior face magnified. 


Genus. HELODUS (Ag.) 


Gen. Char.—Transvyersely elongate, crown convex, elevated along the middle into an obtuse conical 
ridge, sometimes divided into a line of several compressed cones diminishing from the centre ; surface porous 
as in Psammodus ; margin of the crown raised in the middle on both the inner and outer sides, and it and the 
root vertically plicated. 

This is manifestly but a subgenus of Psammodus, from which it is only separated by the gibbosity of the 
crown. 


HELopus pipymus (Ag. name only). PI. 3. I. fig. 18, 19, 20. 


Dese.—Crown of tooth usually much elevated in the middle into a very prominent cone, more or less 
deeply notched at the apex, and haying from that notch a more or less distinct sulcus extending towards the 
base of the crown, the border of which is elevated in the middle, particularly the posterior side close to, or 
vertically over which, the double apices of the cone usually incline. Surface, coarsely granulo-punctate, most 
so on the end of the middle cone, leaving the ends of the tooth nearly smooth (the granules being closed and 
elevated in the unworn tooth, but impressed puncta in old ones). Width of average, or rather small specimen, 
four lines, height two a half lines, but sometimes more, and often less. 

The notching of the apex of the submedian cone, and the still more rarely seen sulcus therefrom, con- 
stitute the only differences between this species, and the more elevated varieties of H. turgidus, to which I have 
no doubt it should be referred as a variety. 

Position and Locality —Rare in the lower carboniferous limestone of Armagh. 

Explanation of Figures —P\. 3.1. fig. 18, obscurely notched, punctured specimen; natural size; fig. 
18a, profile of ditto, shewing the posterior margin at a much higher level than the interior one; fig. 19, 
deeply cleft specimen, front view; fig. 20, very narrow pointed specimen, back view; 20a, ditto, front view. 


HELopus La&vissimus (4g.) Pl. 3.1. fig. 17. 
Ref.—Ag. Poiss. Foss. Vol. III. t. 14. fig. 1 to 15. 


Desc.—Tooth polymorphous, some specimens having the form described for, Ist, H. twrgidus ; 2nd, that of 
H. mammillaris ; 3rd, others are transversely oval, and moderately convex ; the surface of all is usually smooth, 
and highly polished, but this character is only partial; and I have no doubt that the gibbous specimens should 
be referred to the H. twrgidus, in which, as I have observed in the Psammodonts generally, a lustrous, thin 
layer of ganoine, in certain states of the surface, conceals the punctation; the forms like mammillaris might 
be referred to that species. The remaining transversely oval, moderately convex specimens, which cannot 
be referred to any other species, are sometimes as strongly punctured as the H. planus. 
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I figure as above a longitudinal, slightly curved, row of teeth, found in sitw, of this latter form ; they gra- 
dually diminish in size from behind, forwards. Agassiz figures a similar row of three teeth, of the second or 
mammillaris form. The transversely oval forms vary from two lines to six in length, and are nearly twice as 
wide as long. 

Position and Locality.—Not very uncommon in the lower carboniferous limestone of Armagh. 

Explanation of Figures.—P1, 3.1. fig. 17, group of four teeth in sitw (Captain Jones’s collection), natural 
size; fig. 17 a, profile of ditto. 


HELODUS MAMMILLARIS (4g. name only), PI. 3. I. fig. 16. 


Dese.—Crown very much elongated, narrow, abruptly pointed at each end, having a moderately large 
rounded, abruptly tumid, gibbosity, rather nearer to one end than the other, and sometimes haying an obscure 
beaklike projection, with an underlying vertical area, over one of the long, lateral margins; short end even and 
pointed ; long end with one or two very faint, small, secondary gibbosities. Surface of the large prominent 
boss coarsely granulo-punctate, the punctations being finer, and often obscured by a polished surface of 
ganoine, on the ends. Average length seven lines, greatest width two lines, height of crown, one and a half 
lines. 

This species of M. Agassiz is founded on specimens which scarcely can be said to differ, except in size, 
from his H. subteres, and I expect that additional specimens will prove their perfect identity. The more 
slender form is the only difference from his H. gibberulus, which I think will also be found to belong to the 
same species. 

Position and Locality.—Rare in the lower carboniferous limestone of Armagh. 

Explanation of Figures.—P\. 3.1. fig. 16, natural size; fig. 16 @, profile of ditto. 


HELODUS PLANUS (Ag. name only), PI. 3. I. figs. 12 to 15. 


Desc.—Tooth irregularly elongate, oblong, with a slight oblique diagonal twist, narrowed, and rotundato- 
subtruncate at the ends, between which the crown widens; widest nearer to one end than the other; surface 
flattened obtusely, slightly convex, very coarsely granulo-punctate, while parts of some punctate examples and 
the whole of others are polished and smooth; sides of the crown and osseous base strongly plicated vertically. 
Average length about ten lines, greatest width about five lines, depth of crown about two lines, depth of root 
one and a half lines. 

The characteristic oblique torsion of this species inclines Captain Jones to class it with the Cochliodus 
magnus (see Portk. Geol. Rep. p. 462). 

Position and Locality—Common in the lower carboniferous limestone of Armagh; rarer in the carboni- 
ferous limestone of Kendal, Westmoreland; rare in the lower carboniferous limestone of Lowick, Northum- 
berland. 

Explanation of Figures—PI. 3. I. fig. 12, narrow oblong specimen, natural size; fig. 12, profile of 
same specimen ; fig. 18, shorter oblong specimen; fig. 14, irregular subrhombic, worn, punctured specimen ; 
fig. 15, subclavate specimen. 


Hetopus rupis (M*Coy). Pl. 3.K. fig. 4. 
Ref—MCoy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 1238. 


Dese.—Irregularly oblong, subquadrate; sides steep, irregularly nodulose, or undulato-plicate; crown 
irregularly gibbous, the highest point a little nearer one end than the other; surface polished, coarsely punc- 
tured. Length seven lines, width four and half lines, height two and half lines. 

[wasc. 111.] 4M 
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The curiously irregular lumplike figure and quadrate base of the species distinguish it easily from its con- 
geners; the steep striated margin is also peculiar. The puncturing of the surface is rather coarser than that 
of the H. turgidus (Ag.) 

Position and Locality—Rather rare in the carboniferous limestone of Armagh. 

Explanation of Figures.—Pl. 3. K. fig. 4, natural size, shewing the upper surface and part of margin. 


HELODUS TURGIDUS (Ag.) 
Ref—Ag. Poiss. Foss, Vol. III. t. 15. fig. 1 to 12. 


Desc.—Tooth varying in form, but usually unsymmetrically elongate, oval, one of the long sides being 
much more curved than the other; ends abruptly narrowed, depressed, obtusely rounded; middle raised into 
a large gibbosity, which is either obtusely conoidal and very gibbous, or more or less compressed in the direc- 
tion of the length of the tooth, but in all cases obliquely inclined over the straighter of the long sides; surface 
of the medial gibbosity coarsely granulo-punctate, depressed sides nearly or quite smooth. Length of average 
or rather large specimen, one inch; width, five lines; height of crown about the same. 

The obtusely conoidal specimens strongly resemble Chomatodus cinctus, but the concentric, imbricating 
folds at the base of the crown of the one are replaced by the vertical marginal plicze of the root of the other. 
M. Agassiz’ figures, 8, 9 of the above quotation, would probably belong to his so-called species, H. didymus, 
the distinction of which I very much doubt. 

Position and Locality—Not uncommon in the lower carboniferous limestone of Armagh. 


HoMACANTHUS (Ag.) 


Gen. Char.—Fin-spine small, rather rapidly tapering, moderately arched backwards ; sides flattened, con- 
verging to the anterior face, which is obtusely keeled; sides covered with few, very coarse, longitudinal ridges, 
and fine strize in same direction ; posterior margin with two rows of denticles arched downwards. 

This genus differs from Leptacanthus and Ctenacanthus in its small size, and the sides being covered with 
very few, strong, nearly smooth ridges. The genus is by no means a well-defined one, but when confined to the 
two following species, and the Russian Devonian one already published, it has a sufficiently distinct facies. The 
base of insertion has not been observed. 


HomacantTHus MAcropus (M*Coy.) PI. 3. K. fig. 20. 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 115. 


Desc.—Spine about eight lines long and two lines wide at base, slightly arched and tapering to a point; 
section compressed, trigonal; anterior face formed by a narrow rounded keel ; posterior concave face bounded 
on each side by a large rounded ridge, between which and the anterior keel there is on each side a still smaller 
rounded longitudinal ridge; the two posterior ridges on each side dichotomise near the base; of the two 
intervening spaces, the anterior is rather wider and the posterior rather narrower than the ridges, which they 
separate ; they are concave, and very finely striated longitudinally ; posterior face with twelve or fourteen very 
large, compressed falcate teeth, alternating in two rows, the alternating bases touching, keeled on their convex 
edge, their length nearly equalling the width of the side of the ray at their base. 

The small size, few ridges, and great posterior teeth, easily distinguish this from the other rays of the 
carboniferous period, while the two latter characters easily distinguish it from the H. arcuatus (Ag.) of the Old 
Red sandstone. This genus has not been noted before in the carboniferous period. 

Position and Locality.—Rare in the carboniferous limestone of Armagh. 

Explanation of Figures.—P1., 3. K. fig. 20, dorsal spine natural size ; fig. 20a, ditto portion magnified. 


ATES 
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HoMACANTHUS MICRODUS (J/°Coy). PI. 3. K. fig. 19. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 115. 


Desc.—Spine about one and quarter inch long, and two lines wide at base; very slightly arched, gradually 
tapering ; section ovate; anterior face formed of a narrow rounded keel, each side with two slightly flattened, 
nearly equal keels, the posterior one dichotomous at its base; they are their own width apart, the intervening 
space being flat and marked with about three longitudinal strise; posterior face with two rows of numerous 
conical hooked teeth, their length scarcely one-fifth the width of the ray at their base. 

The more slender form, flattened ribs and inter-spaces, and numerous small, conical teeth, distinguish 
this from the last, with which alone it is likely to be confounded. 

Position and Locality —Carboniferous limestone of Armagh. 

Lxplanation of Figures.—P|, 3. K. fig. 19, dorsal spine imperfect at each end, natural size; fig. 19a, 
ditto portion magnified. 


Genus. LEPTACANTHUS (49.) 


Gen. Char.—F¥in-spine very long, narrow, gently arched backwards, very gradually tapering, greatly com- 
pressed, sides flattened; anterior face thin, keeled; surface covered with very numerous, close, longitudinal 
ridges and strize, posterior side set with two rows of very numerous, close, small, downward-curved denticles. 

M. Agassiz, in his work on the Old Red fishes, states one of the generic characters of Leptacanthus 
to be a smooth space free of ridges on each side, near the posterior row of denticles; but no such character 
exists in the greater number of his typical species, nor is it alluded to in his former work, where the 
Leptacanthi ave more particularly treated of, except in the case of the common Stonesfield L. semistriatus, 
it being the distinguishing peculiarity of that particular species. 

The genus is Carboniferous and Oolitic. 


LepracaNntHus? JuNcEus (M‘Coy). Pl. 3. G. fig. 13. 
Ref—M Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. p. 122. 


Desc.—Nearly straight, about one and half lines wide: section semielliptical; sides gently convex, meeting 
in front to form a sharp anterior edge, and converging behind to aynarrow posterior sulcus, bordered on each 
side by a row of strong, conical, downward-curved teeth, little longer than wide, and about the width of 
their bases apart; each side with about seven longitudinal, narrow, equal, thread-like ridges, twice their 
diameter apart, and having between each pair two or three obsolete longitudinal striz. 

This is put in Leptacanthus rather than in Homacanthus from the great number and regular delicacy 
of the ridges. 

Position and Locality—Rare in the black beds at the top of the carboniferous limestone of Derbyshire. 

Explanation of Figures.—P\. 3. G. fig. 13, fragment of fin-ray natural size; fig. 13.@, portion of ditto 
magnified. 


LEPTACANTHUS JENKINSONI (1/°Coy). Pl. 3. G. figs. 14 to 16. 


Dese.—Fin-spine very long, slender, tapering at the rate of one line in two inches, very much compressed ; 
sides flattened ; anterior face surmounted by a strong keel. Sides with about fourteen or fifteen subequal ridges, 
ayeraging six in two lines; about twenty ridges when six lines wide, and about ten when two lines wide (in the 
latter case near the apex a smooth band runs along the posterior edge), separated by narrow, shallow sulci; 
ridges often inconspicuous, and singly interrupted or discontinued at irregular distances; both the ridges and 
sulci obscured by a longitudinal, slightly irregular striation, posterior edges set with very numerous, and very 
small, much-hooked denticles, nearly twice the width of their bases apart, three in three lines at four lines wide. 

4m 2 
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Length unknown, but upwards of five inches; greatest observed width six lines, at which size the thickness 
is only two lines. 

This species in size, shape, and inconspicuous ridging, agrees perfectly with the Leptacanths of the 
Oolitic rocks. 

Position and Locality—Not very uncommon in the dark lower carboniferous limestone of Lowick, 
Northumberland. 

Explanation of Figures.—P1. 3. G. 14, portion of ray, natural size; imperfect at each end, shewing the 
anterior keel and some of the posterior denticles, and the interruption of the ridges above; fig. 14a, small 
portion of surface magnified, shewing the occasional interruption of the ridges, and the intervening punctured 
strize ; fig. 15, ditto, portion nearer to the distal extremity, natural size; fig. 15 a, portion magnified from near 
the apex, shewing the form of the section, &c.; fig. 16, fragment, natural size, from near the apex. 


Genus. ORACANTHUS (4y.) 


Gen. Char.—Dorsal rays very large, conical, without solid base, hollow from the extremely large internal 
eavity, and thin walls; surface covered with oblique rows of tubercles, or tuberculated ridges; no posterior 
rows of denticles. 

The great size of the internal cavity and consequent thinness of the walls, renders the form of the section 
of these large rays very uncertain. 


ORACANTHUS MILLERI (A4g.) 
Ref.—Ag. Poiss. Foss. Vol. III. t. 3. f. 1 to 4; =O. confluens. Ag. Id. p. 177. 


Desc.—Ray conical, gradually tapering, hollow nearly to the apex; very thin, so that most of the specimens 
are pressed flat, but the long sides of the triangle of such specimens having no fixed relation to the anterior or 
posterior faces ; length of such flattened specimen six inches, width at the base (compressed) two inches nine 
lines ; apex solid with an elliptical section, nearly smooth for six or eight lines from the obtuse point, and then 
ornamented for a few lines more, with small, scattered, oval tubercles, without any order of arrangement, about 
half a line in length; a little lower down the tubercles increase in size, and become conico-pyramidal, nearly 
as high as deep, gradually increasing in size towards the base, near which they become confluent in thick 
undulated ridges ; the lines of separated tubercles on the distal portion of the spine, and the tuberculated ridges 
of the base, are separated by deep concave spaces, minutely striated longitudinally, averaging four ridges in six 
lines on the basal half, about five rows in the same space nearer to the apex; the rows are irregular in 
direction, slightly sigmoid, but have a tendency to meet on the anterior face, in an upward angle of 120°. 

I have examined specimens bearing M. Agassiz’ name O. confluens in the collection of Capt. Jones, 
R. N., M.P., and find they have the characters always assumed by the basal portion of O. Milleri, with which 
they are certainly identical. The extremely puzzling and protean character of the surface, proportions, and 
frequent distortions of this ray are certainly due to its most extraordinary character, which has entirely escaped 
M. Agassiz, viz. the extreme thinness of the substance and great size of the internal cavity; a specimen an 
inch in diameter having a thickness of only one line, so that the whole ray forms a thin, easily compressed, 
hollow cone nearly to the apex, which alone is solid. The tuberculation extends to the extreme edge of the base, 
which has no solid longitudinally striated insertion, like most Ichthyrodorulites. It is owing to this thin hollow 
construction that some specimens are flattened laterally, shewing oblique ridges, and some flattened from 
before backwards, shewing the ridges meeting at a salient angle. This explanation also dispels all the 
difficulties under which M. Agassiz laboured, as to the direction of the ridges, and position of the faces of 
the spine. The ridges pass round the posterior face without marked interruption. I have no doubt the O. 
minor Ag. is the apex of a young specimen of this same species, which might be expected to have the apex 
of very large specimens more solid than small ones, and the tuberculation agrees with that of the apex of a 
moderate sized O. Milleri in the collection, 

Position and Locality —Not uncommon in the carboniferous limestone of Armagh. 
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Genus. PETALODUS (Owen). 


Gen. Char.—Teeth transversely elongated, usually much compressed, thin, petal-shaped ; cutting edge 
serrated ; base of crown with several narrow, imbricating folds of ganoine, descending lower on the posterior 
than on the anterior face ; root large, oblong, thin, truncated below; lower edge obtuse, tumid. 

The dentine of the crown of these teeth is of extreme hardness, almost defying the lapidary, and having 
no comparison with the comparatively soft Psammodi, &c. Most of the longitudinal medullary canals 
extend to the surface only at the cutting edge, to which they give a fibrous character under the lens; the 
highly-polished surface of the crown being left without punctures, which however appear on the edge of the 
ganoine folds at the base of the crown. 

The genus is only carboniferous. 


PeTALODUS ACUMINATUS (Ag.) PI.3. G. fig. 4. 


Ref. and Syn.—Ag. Poiss. Foss. p. 174. t. 19. f. 11, 12, 13. + Petalodus rhombus M°Coy, Ann. Nat. Hist. 2nd 
Series, Vol. II. p. 125. 


. 


Desc.—Crown sharp, compressed ; anterior face of variable height, regularly rhombic, the upper and lower 
margins sometimes symmetrical, the lateral portions of each being nearly straight or slightly arched down- 
wards, and meeting in the middle at an obtuse angle, or more frequently the angle both of the apex and 
coronal ridge more or Jess rounded; the cutting edge is obscurely undulato-dentate in some specimens by short 
obsolete vertical furrows, and minutely crenulato-striated, more commonly without the vertical plicze, from the 
faint undulations of the edges; the lower margin is prominent and surrounded by five or six small imbrications 
of ganoine, these descend lower (as usual) on the posterior face, where also the mesial angulation is less ; 
surface smooth, with a few fine irregular longitudinal strize; root moderately large. Height of the middle of 
the crown six lines; width about one inch nine lines; depth of root about seven lines ; the proportional height 
of the crown being however variable, frequently greater than the above. 

I originally described the rare variety, in which the coronal folds are angulated in the middle so as to 
give a very wide, narrow, rhombic form to the crown, and haying the cutting edge longitudinally undulated, 
under the name of P. rhombus. A considerable number of specimens now before me incline me at present, 
however, to consider it a variety of the present species. 

Position and Locality.—Rare in the carboniferous limestone of Derbyshire; not uncommon in the dark 
earboniferous limestone of Lowick, and Belsey, Northumberland. 

Explanation of Figures.—P\. 3. G. fig. 4, inner aspect of tooth, natural size; fig. 4a, outer side of 
same tooth. 


Preratopus Hastnasu (Oven). 
Ref. and Syn.— Owen, Odon. t. 22. f. 3, 4. = Petalodus levissimus Ag. lists. 


Dese.—Crown very thin, scale-like, gently convex along the upper edge, turning abruptly downwards at 
the extremities ; base of the crown with a broad series of five or six imbricating folds of ganoine, towards 
which the crown slopes without convexity downwards and outwards so that they form the thickest and most 
prominent part of the tooth; they are arched downwards in the middle, but abruptly curved upwards, and 
downwards again at the lateral fourths of the length; root abruptly narrowed, flattened, tongue-shaped, one 
third deeper than the crown on the outer side. Surface highly polished, and smooth when perfect, the cutting 
edge alone being marked with a row of punctures (twelve in one line) ; when worn, however, a fine line extends 
from each of these punctures half way down the crown, producing a striation scarcely visible to the naked 
eye. Average width of crown, six lines; depth on the outer side two lines; depth of root, three lines ; width, 
four lines. 
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The P. levissimus and P. Hastingsii as admitted in Agassiz list are the smooth and striated states 
above alluded to of this species, and which states I am absolutely certain may be found in different parts of 
the one tooth, and indicate no specific difference. Col. Portlock’s figure of P. Hastingsii does not, I think, 
represent that species, but more probably the P. acwminatus. 

Position and Locality—Not uncommon in the carboniferous limestone of Armagh; very rare in the car- 
boniferous limestone of Lowick. 


PETALODUS PSITTACINUS (4g.) name only. PI. 3. I. fig. 4. 


Desc.—Root very large, cylindrical, coarsely osseous, one half deeper than the crown is high; crown semi- 
conical, very convex, highly polished, rapidly tapering to a point, which when worn is marked with fine notched 
striz ; base of the crown with about three strong imbricating folds of ganoine. Average height of crown six 
lines ; width at base seven lines ; antero-posterior thickness three lines. 

The thick conical pointed form of the crown of this tooth easily distinguishes it from all others. When 
greatly worn the upper edge becomes obscurely tricuspid, and coarsely striated vertically. 

Position and Locality.—Rare in the carboniferous limestone of Armagh. 

Explanation of Figures.—P1. 3. I. fig. 4, front view of average tooth, natural size, with the large bony 
roots slightly imperfect at base. 


PETALODUS RECTUS (Ag.) name only. 


Ref.—Portk. Geol. Rep. t. 4. f. 9, (the vertically-striated elevated part of this figure represents a portion of the 
matrix, and not the crown of the tooth). 


Desc.—Tooth very broad, greatly flattened, crown thin, rectilinear, or nearly so; in some specimens slightly 
undulated, and marked with vertical strize near the edge in others; crown surrounded by a broad band of four 
or five imbricating lamella of ganoine; root deeper than the crown and coronal folds together ; concave in its 
upper half, tumid and longitudinally rugged below; average length of rather small specimen one inch ; height 
of crown about one line; width of coronal bands three-fourths of a line; depth of root two and a half lines. 

The great width and slight elevation of the knife-like crown of this species easily distinguish it from 
any others. The name C. rectus of Agassiz’ published lists applies to the perfect, nearly straight-edged speci- 
mens, while his name, P. marginalis, applies to the slightly worn examples, in which the edge is striated and 
undulated, and I have traced the perfect passage of one form to the other. 

Position and Locality Not uncommon in the dark carboniferous limestone of Lowick, Northumberland; 
very rare in the lower carboniferous limestone of Armagh. 


PETALODUS SAGITTATUS (Ag. name only). PI. 3. I. fig. 2, 3. 


Desce.—Crown acutely angular above, pointed in the middle, with straight sides in old individuals, but 
obscurely tricuspid in worn ones; ends arching considerably downwards; surface moderately convex and 
smooth, except when worn, which gives a coarse, fibrous, vertical striation to the margin; middle portion of 
the coronal ridges one-fourth the width of the tooth, and very prominent, the two or three bands of ganoine 
extending sigmoidally upwards from it on each side, and then arching abruptly downwards to the lateral angles 
of the crown ; posterior side concave, with the coronal bands broadly arched, and twice as far from the cutting 
edge as the front ones are; root extremely long, narrow, and prominent in the middle, sloped along the sides. 
Length of crown on the outer side averaging five lines, width six lines, length of root commonly double that of 
the crown. 

This species is most nearly allied to the P. psitéacinus, from which however it is easily distinguished by 
the broad spear-like form of the crown, produced by the greater flatness of the tooth, and the curious, narrow, 


Pisces. | UPPER PALA®OZOIC VERTEBRATA. 637 


very prominent middle portion, or shaft, of the spear-head, produced by the peculiar curvatures of the coronal 
bands ; the coronal bands of the P. psittacinus being simply transverse, or slightly arched. 

Position and Locality—Not very uncommon in the red lower limestone of Armagh. 

Explanation of Figures.—PI. 3. 1. fig. 2, front view of old much worn tooth, natural size, shewing the very 
long root, the truncation of the apex by wear, and the unusual puncturing of the surface from the same cause; 
fig. 8, ditto, view of the inner side of a less worn specimen, shewing that the transverse folds at the base of 
crown are more numerous and much lower in position on the inner than on the outer part; part of the root 
broken off; fig. 3 a, front view of same tooth; 3 4, profile of the same tooth; 3c, ditto, part of cutting edge 
magnified. 


Genus. PETRODUS (J/‘Coy). 
Ref—MCoy, Ann. and Mag. Nat. Hist. 2nd Series, Vol. IT. 


Gen. Char.—Teeth conical, supported on a nearly circular osseous base, concave beneath; crown with a 
dense compact surface, height not exceeding the width, deeply furrowed with rough radiating ridges. Jicro- 
scopic structure: vertical and horizontal sections nearly similar, shewing the centre to be composed of exceed- 
ingly coarse irregular medullary fissures, irregularly branching and anastomosing as they approach the periphery, 
and sending out at right angles minute, flexuous, calcigerous tubes into the large, irregular clear interspace ; 
the enamel-like surface forms a wide, dark-coloured band of fine, straight, parallel, calcigerous tubes at the 
circumference of the magnified sections. 

The above generic name brings to mind not only the peculiarly rugged crag-like aspect of those teeth, 
but also their relation to the genera Ovodus and Acrodus (Ag.), from both of which they are distinguished by 
a simply conic form, the base being nearly circular, and not greatly lengthened in one direction as in those 
genera, as well as the dense stony character of the surface, and great depth, coarseness, and star-like disposition 
of the superficial vertical ridges. The base is slightly hollowed in the middle below, of a coarsely osseous 
texture, penetrated with numerous small vascular canals. It is interesting to observe that of all the fossil 
teeth yet made known the microscopic structure of the Petredi approaches nearest to the internal characters 
of the recent Cestracion. 


PETRODUS PATELLIFORMIS (JA/°Coy). PI. 3. G. figs. 6, 7, 8. 
Ref—M Coy, Ann. and Mag. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Conical, height one-half to two-thirds the width of the base, which is round or rarely sub- 
trigonal; apex rudely pointed, becoming flat by wear; sides radiatingly ridged with about thirteen or fourteen 
very strong, single or dichotomous ridges, the sides of which are usually cut by numerous deep oblique sulci; 
the ridges are highest at the base, where they terminate abruptly; osseous base a little wider than the crown. 
Diameter of base three to four lines. 

This tooth presents considerable variations in the proportions of height to width of the base, and also in 
the number and relative thickness and complexity of the ridges; there is no variety however sufficiently striking 
to require particular notice, or occasion any difficulty in the identification of the species. 

It seems abundant in some parts of the Derbyshire limestone. 

Explanation of Figures.—Pl. 3. G, fig. 6, single perfect tooth, viewed in profile, natural size; fig. 6a, 
ditto, magnified ; 64, vertical section from grinding surface to base, highly magnified, shewing the numerous, 
irregularly branching, medullary canals, giving off dentine tubes at right angles, and the superficial coat of 
dense ganoine, without canals; fig. 7, tooth, natural size, seen from above, the apex worn down by use; fig. 8, 
tooth, natural size, under side of base. 
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Genus. PHYSONEMUS (4g. name only). 


Gen. Char.—Fin-spine of small or moderate size, much compressed, with a variable backward curvature ; 
base of insertion large; posterior edge with two rows of small denticles. Surface covered with very numerous 
cord-like longitudinal ridges, which swell at short regular intervals into smooth bubble-like tubercles. 


Prysonemus arcuatus (A/°Coy.) Pl. 3. I. fig. 29. 


Desc.—Ray wide, much curved, with a broad, dilated, bilobed base; a specimen imperfect at the tip, four 
and a half inches long, measured along the anterior curve, is regularly arched the fourth of a circle; the 
width at the broken distal end is five lines; the width at point of entry into the flesh eleven lines; length 
of base one inch nine lines; width of base one inch one line; longitudinal rounded ridges yery numerous, 
about twelve to fifteen in the space of half an inch, less than their own diameter apart, dilated into rounded, 
smooth, bubble-like tubercles, which are nearly twice their diameter apart; some of the tubercles occasionally 
flattened and transversely oblong; the narrow sulci between the ridges have usually two or three obscure 
longitudinal strie; on the posterior edge are two irregular alternating rows of obtusely-pointed tubercles 
finely stellated by radiating strize at base, and about one line in diameter. 

Distinguished from the Physonemus subteres (Ag.) by its much greater size, more numerous ridges, and 
wide arcuate form. 

Position and Locality.—V ery rare, from the carboniferous limestone of Armagh. 

Explanation of Figures.—P\. 3. 1. f. 29, large specimen, shewing the perfect base, natural size; fig. 
29 a, portion of surface magnified ; 29d, one of posterior teeth, magnified. 


PHYSONEMUS SUBTERES (Ag. name only). PI. 3. I. fig. 30. 


Our specimen of this species is unfit for description, being a fragment five lines long, straight, without 
perceptible tapering, one and half lines wide, about four ridges in the space of one line; the intervening spaces 
being rather wider than the ridges themselves, which swell at regular alternate intervals into oval, smooth 
tubercles, about their own diameter apart ; intervening spaces with about three longitudinal punctured striz. 

I have seen specimens about twice the above size, and the species is easily distinguished from the 
P. arcuatus by its small dimensions, slender tapering form, and straightness; two small rows of teeth on the 
posterior side. 

Position and Locality.—Rare in the carboniferous limestone of Armagh. 

Explanation of Figures.—P1. 3. 1. fig. 30, fragment natural size; fig. 30 a, portion of surface magnified. 


Genus. PQECILODUS (Ag. name only). 


Gen. Char.—Teeth formed and disposed as in Cochliodus; terminal tooth obliquely trigonal, slightly con- 
voluted; median tooth narrow, much convoluted; all the teeth longitudinally marked with thick, step-like, 
oblique, flattened wrinkles, apparently at right angles to the articular edges; surface porous. 

This should only be viewed as a subgenus of Cochliodus, for the number and form of the teeth, with the 
strong inrollment, particularly of the median tooth over the outer part of the jaws, seems to be the same in 
both; the only tangible difference of the present teeth being the more or less distinct longitudinal ridges, which 
cross the teeth, parallel to the inner margin. 


Paciopus atirormis (M*Coy). 72.3, & Fey: 7 PL og) 
Ref —M°Coy, Ann. Nat. Hist. 2nd Series, Vol. IT. 


Desc.— Wing-shaped, or contorto-subtrigonal, narrow before, broad and subtruncate behind; inner 
straight margin thin, higher in the middle than at each end, the surface seeming concave from thence to the 
external oblique margin, which is abruptly deflected, much thickened ; rounded, strongly arched downwards at 
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each end, with a slight sigmoidal curve; this ridge is crossed by seven or eight large, obtusely rounded 
wrinkles, which become obsolete as they approach the thin inner margin; surface finely granuloso-punctate 
under the lens, 

This species most resembles some of the wing-shaped forms of the P. sublevis, but the whole tooth 
is more strongly contorted sigmoidally ; the external oblique margin is more thickened, ridge-like, and deflected ; 
and above all, the great size of the transverse waves or wrinkles easily distinguishes it. The length of a perfect 
specimen is one inch three lines, width of the broad posterior end nine lines, depth of the middle of the external 
margin four lines, width of the transverse wrinkles rather more than one and half line. 

Position and Locality.—Rare, from the black upper limestone of Derbyshire. 

Explanation of Figures.—P\. 3. G. fig. 10 (upper figure), natural size. 


Pacinopus FovEOLATUS (M°Coy). Pl. 3. G. fig. 11. 
fief —M°*Coy, Ann. and Mag. Nat. Hist. 2nd Series, Vol. IT. 


Desc.—Longitudinally clavate, depressed, nearly three times longer than wide; terminal end narrow, 
subtruncate ; surface obliquely crossed by nine or ten thick, flat, imbricating ridges, varying from one line 
to half a line wide; they run nearly straight, but each has got an abrupt angular bend about the middle, 
which makes the posterior half of each edge seem about half a line further out than the anterior half; 
each imbrication has one, or rarely two rows of large, equidistant puncta, or small pits. 

This differs from the P. Jonesti (Ag.) in its very narrow, elongate form, more numerous, flat, imbri- 
cating ridges, the row of notch-like curves one in the edge of each, and the regular rows of great puncta. 
The specimen described is imperfect, but seems to have been about one and quarter inch long and four lines 
wide. 

Position and Locality—From the upper black beds of carboniferous limestone in Derbyshire. 

Explanation of Figures.—Pl. 3. G. fig. 11, natural size. 


Pacitopus JonEsit (Ag. name only.) 
Ref. and Syn. = P. Jonesii + P. transversus Ag. lists; Portk. Geol. Rep. t. 14a, f. 6, 7. 


Desc.—Posterior tooth longitudinally and obliquely sub-elliptical, tumid, moderately convex; rather 
flattened towards the posterior elliptically pointed end; moderately convoluted towards the outer anterior 
corner ; one yery deep oblique concavity, about one-third the length from the anterior margin, divides the surface 
into two large oblique lobes, the anterior of which slopes gradually so as to be most prominent along the 
anterior articular margin ; the posterior one obtusely rounded, scarcely defined from the posterior edge, except 
at the posterior extremity, where it is very slightly reflected, giving an indication of the third ridge of 
Cochliodus; surface marked with subequal, very deep, longitudinal hollows ; leaving strongly marked projecting 
ridges, averaging three in the space of two lines in the middle concavity (rather more on the anterior ridge, and 
less on the posterior one); in old teeth a considerable space of the inner posterior corner is without these 
longitudinal indentations, which extend over the rest of the tooth; surface coarsely granulo-punctate ; average 
length nine lines, width of anterior margins four and half lines. 

This species is most nearly allied to the P. obliquus, but the oblique ridges are much broader and more 
obtuse, and the middle one is not separated from the posterior margin by a marked concavity. It is possible, 
nevertheless, that they may be the upper and lower teeth of the same fish; but as I have no independent 
knowledge of the dentition of the upper jaw in either Pacilodus or Cochliodus, this can only be a vague 
suggestion, founded on some general accordance of the teeth. 

Position and Locality—Not uncommon in the lower carboniferous limestone of Armagh ; very rare in the 
lower carboniferous limestone of Lowick, Northumberland. 

[FAsc. 111.] 4N 
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Pa@&ciLopus OBLIQUUS (Ag. name only). PI. 3. I. fig. 5. 


Desc.—Terminal posterior tooth sub-cylindrical, obliquely attenuated semielliptically at the posterior end, 
abruptly truncated at an angle of 80° in front, strongly convoluted with three very strongly marked, very 
prominent, nearly equidistant ridges, the lateral ones formed by the thickened reflected margins of the anterior 
and posterior edges; the middle one thicker than the others, and slightly more prominent, bounded on each 
side by a very broad, deep concavity ; the concavities are crossed by strong, subequal, slightly irregular longi- 
tudinal wrinkles, separated by deep sulci (four in two lines), which only indent the oblique transverse ridges of 
the convoluted outer portion: whole surface strongly granulo-punctate. Average length six and half lines, 
greatest width four lines. 

This beautifully distinct species is easily distinguished by the strength and obliquity of the three ridges 
found in Cochliodus. The punctation is rather finer than in the Psammodus cornutus, and in places, is entirely 
concealed by superficial patches of ganoine, such as I have drawn attention to in the Psammodonts generally. 

Position and Locality.—Rare in the lower carboniferous limestone of Armagh. 

Explanation of Figures.—PI. 3. I. fig. 5, left posterior tooth, natural size; fig. 5a, portion of surface 
magnified. 


PcCILODUS PARALLELUS (Ag. name only). PI. 3. I. fig. 6. 


Desc.—Middle tooth only known, narrow, very much inrolled spirally, the curve exceeding a semicircle; 
anterior and posterior margins forming narrow rounded ridges, sharply defined by narrow impressed sulci, and 
converging towards the much inrolled external apex; the posterior margin longer and more oblique than the 
anterior; middle ridge about three times the width of the lateral ones; abruptly raised above their level, so as 
to be very much more prominent, though only moderately convex; middle lobe crossed about its middle or 
most prominent part of the general convexity of the tooth, by about five or six narrow, deep, longitudinal sulci, 
which also, though less strongly, indent the lateral ridges, to which they are nearly at right angles; leaving 
intermediate ridges about half a line wide, not raised above the general level of the surface. Average width 
from base to opposite point of the outer margin (not to the inrolled apex) seven lines, greatest length of base five 
lines; length of middle lobe at same point three and half lines; length of the three lobes together at opposite 
points of the exterior, two lines; punctation of the surface very coarse. 

The teeth which have received this name are remarkable for the excessive incurvation of their external 
apices, as represented in our figure, as well as the patch on the uppermost part of the surface of the longi- 
tudinal inconspicuous ridging. From the character of this ridging, and from the parts on the inner and outer 
sides of it, and the general agreement of the margins, &ec., I have little doubt that this will ultimately prove 
to be the middle tooth of the P. sublevis. Iam not however in a position to absolutely demonstrate the truth 
of my conviction. In the transverse fractures the vertical medullary canals are found to be excessively coarse. 

Position and Locality—Rare in the lower carboniferous limestone of Armagh. 

Explanation of Figures.—P). 3. 1. fig. 6, front view of penultimate tooth natural size; fig 6a, ditto, 
shewing the spiral inrollment of the crown for the armature of the exterior of the jaw. 


PacILoDUS SUBL@VIS (Ag. name only). Pl. 3. L. figs. 7, 8, 9. 


Desc.—Posterior tooth aliform, very oblique; articular margin forming an angle of 40° with the straight 
inner edge; tumid anterior margin defined, very narrow; sigmoidal middle ridge close behind it, broadly 
rounded, occupying half the length of the tooth, and forming its most convex part, narrowing gradually to the 
convoluted, beak-like, prominent, outer end ; behind the middle ridge the surface slopes with moderate concavity, 
to the small flattened, acutely angular, posterior end, the outer margin of which is slightly tumid. Surface 
coarsely granulo-punctate, the middle third crossed longitudinally by five or six obscure, sigmoidal, sulci and 
intervening ridges, about three-fourths of a line wide, which are not more elevated than the general surface. 
Length along the inner edge ten lines; greatest width seven lines ; anterior tooth having the posterior margin 
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very slightly oblique to the median line, and not separated by a concavity from the adjoining broad convexity, 
which occupies two-thirds of the tooth, the anterior third flattened, abruptly narrowed, and obliquely pointed 
nearly at right angles. Surface in parts coarsely granulo-punctate, and marked with numerous, obscure, 
longitudinal, arched sulci, parallel to the convex inner margin. Length of rather small specimen seven lines, 
greatest width six lines. 

As I have mentioned before, I think the P. parallelus will ultimately prove to be the middle tooth of this 
species. Our figures of very large anterior teeth, Pl. 3. I. fig. 7, 8, are not quite complete at the anterior 
ends, forming the upper parts of the figure, which in perfect specimens I have since seen is a little longer, 
abruptly narrowed, and marked with angulated obscure sulci of growth. 

Position and Locality—Not uncommon in the carboniferous limestone of Armagh. 

Lixplanation of Figures.—P1. 3. 1. fig.’7. Anterior right tooth, natural size, the upper end when perfect 
is a little longer and narrower; fig. 7 a, profile of ditto partially shewing the inrollment of the outer margin, 
apex imperfect; fig. 8, same tooth of left side; fig. 8a, fore-shortened end view of last specimen; fig. 9, 
posterior terminal tooth, left side. 


Genus. POLYRHIZODUS (A/°Coy). 
Ref—M°Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 125. 


Gen. Char.—Tooth thick, crown but slightly elevated, forming a transversely oval crushing surface, 
narrowing towards the extremities; anterior and posterior ridges separating the crown from the root, obtuse, 
without imbricating folds, the posterior ridge much lower than the anterior; root very large, deeply divided 
into several distinct, root-like lobes, or fangs. 

This is perhaps the most remarkable genus of ichthyolites yet made known, as it presents the only 
instance in the entire class of a fish-tooth divided into several distinct fangs; the imperfectly double, divari- 
cating base of certain sharks’ teeth, or the prolonged external plice of certain sauroids ({oloptychius, Rhi- 
zodus, &c.) not deserving to be viewed in the light of really divided or fanged roots, as in the mammals and 
the present genus of fish. The group is most allied to Petalodus (Owen), with which Agassiz seems to have 
confounded one of the species; but instead of the thin, scale-like or petal-like character of the Petalodi, 
with their highly elevated, compressed, sharp-edged crown, we have a tooth of remarkably thick and clumsy 
form, with the crown but little raised and all the parts obtuse; the crown in Pefalodus is covered with a 
thick coat of smooth, highly polished, enamel-like substance or ganoine, and separated on each side from 
the root by several imbricating folds, while the crown in the present genus is nearly as dull as the root, 
and in one species coarsely punctured as in Psammodus, and the characteristic basal imbrications are replaced 
by a simple, obtuse ridge; finally, in Petalodus, the root forms a large, simple, compressed, truncated base, 
while in Polyrhizodus it is divided into from five to eight fangs. 


PoLtyruizopus MAGNUS (J/‘Coy). PI. 3. K. figs. 6, 7, 8. 


Ref —M ‘Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 126.= Petalodus radicans (Ag. MSS, names in 
collections). 


Dese.—Tooth from one-half to two inches wide, and about one inch in depth; crown from three to four 
lines wide, nearly flat, inclining at an angle of about 70° from the slightly raised posterior edge, smooth, or 
with minute branching striz on the upper edge; anterior and upper margins nearly parallel for the middle 
half of the width, while they rapidly converge in the two outer fourths, so that the extremities are narrowed 
to a point at each end, and considerably bent downwards; root very thick and deeply divided into six or eight 
long, ovate, fang-like lobes, roughened by the passage of the nutrient vessels; inferior posterior ridge is (like 
the anterior margin of the crown) simply rounded, without imbricating folds, and about one-third more than 
the width of the crown below the cutting edge. 

Position and Locality.—This fine species is not uncommon in the lower carboniferous limestone of Armagh, 

4n2 
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Explanation of Figures—PI1. 8. K. fig. 6, average sized tooth, front view, natural size; fig. 7, ditto, 
section and perspective end view, natural size, shewing the much lower level of the ridge defining the base of 
the crown on the posterior than on the anterior base; fig. 8, ditto, portion of entire width of crown, from 
cutting edge to base, magnified three diameters. 


Po.yrHizopus Ppusitius (Af‘Coy). Pl. 3. K. fig. 2. 
Ref—M‘Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 127. 


Desc_—Crown compressed, raised into a rounded obtuse lobe, less than half the width of the base in 
height; base of the crown forming a very prominent obtusely-rounded ridge; root divided into about ten 
small rounded fangs; surface of the crown coarsely punctured, a few of the punctures near the apex longitu- 
dinally confluent, so as to give it a slightly pectinated appearance ; width of crown two and a half lines. 

Easily distinguished by its small size, coarsely punctured surface, and the raised lobe of the margin of the 
crown. ‘There is a more distinct specimen than that in the University collection in the cabinet of Capt. Jones 
R.N., M.P. 

Position and Locality.—Rare in the carboniferous limestone of Armagh. 

Explanation of Figures—PI. 3. K. fig. 2, natural size, front view; fig. 2a, ditto, magnified two dia- 
meters; fig. 24, ditto, section and end view magnified two diameters. 


Genus. PRISTICLADODUS (M/°Coy). 


Gen. Char.—Base of tooth expanded at right angles to the crown, large, sub-semicircular, thick, coarsely 
osseous ; from the truncated straight edge of the base in front the crown rises as one large thick, sharply- 
pointed, compressed cone, with two denticulated cutting edges; lateral cones very few (? one on each side or 
none) ; surface of crown highly polished, and marked with fine longitudinal ridges, or smooth. 

These teeth agree with Cladodus in general character of crown, and the remarkable, large, horizontal, 
sub-semicircular base, but differ in the greater robustness of the principal cone, and most remarkably in the 
denticulation of the edges. The first specimen which I saw of this genus I supposed might have been the 
Carcharopsis prototypus of Agassiz’ lists, but subsequently finding a second species, which was still more 
nearly like Carcharodon, to which he likens his species, I hesitated to identify an undescribed fossil which I 
had never seen, more especially as neither of my specimens shewed any trace of the ridges at the base of the 
crown, alluded to by Agassiz; and the horizontally-dilated base was so remarkable a character, totally sepa- 
rating them from Carcharodon, and nearly allying them to Cladodus, that I could not suppose that the true 


Carcharopsis prototypus was identical with my fossils, or the one resemblance would not have been stated, 
and the other affinity overlooked. 


PRISTICLADODUS DENTATUS (M°Coy). Pl. 3. G. fig. 2. 


Desc.—Medial cone large, triangular, rather flattened on the outer side, and with a deep triangular, 
hollow, the base of which is parallel with, and a little above, the base of the tooth, which is narrow, arched 
upwards in the middle, and not prominent; the sides of the hollow are parallel with the sides of the tooth ; 
back of the crown rounded, strongly convex ; cutting edges set with a row of strong, equal, sharply defined, 
sub-cylindrical, obtusely pointed teeth, set at right angles to the edge (about three in the space of one line), 
about half their diameter apart, and rather longer than wide; base on inner side horizontally extended, thick, 
fibrous, almost semicircularly rounded ; surface of large cone smooth on the outside, faintly striated longitudi- 
nally on the inner side. Lateral cones unknown. Length of base about one inch; horizontal extension at right 


angles thereto five lines; depth of root one and half lines; height of cone about nine lines (tip imperfect) ; 
width about six lines. 
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The strong, close, regular dentation of the edges easily separates this species from the P. Goughi; the deep 
triangular hollow in the anterior face, and the smoother surface, are also distinctive. 

Position and Locality.—Rare in the black upper carboniferous limestone of Derbyshire. 

Explanation of Figures.—P|. 3. G. fig. 2, tooth natural size, outer surface; 2a, base of ditto, on the 
inner side, seen from above; fig. 3, profile of another specimen, 


PristicLapopus GoucHt (M*Coy). PI. 8. K. fig. 11. 


Desc.—Crown compressed, triangular, moderately convex, marked with close, sharp, irregular, longitudinal 
striz, averaging five in one line, becoming obsolete at the apex, and close to the base of the crown: cutting 
edges sharp, marked with broad, slightly-marked, tooth-like undulations, nearly their width apart, and gradu- 
ally blending at their base into the edge, being obsolete in the upper third of the cone; lateral cones two, 
robust, subcylindrical, striated like the principal one. Height of principal cone, one inch two lines; width at 
base eight lines; height of side cone five lines; width at base three and half lines; width of whole tooth one 
inch three lines; lateral breadth of base six lines; lateral breadth or thickness of principal cone four lines. 

Position and Locality.—Very rare in the sandy lower carboniferous schists of Kettlewell, Kendal. 

Explanation of Figures.—P\. 3. K. fig. 11, front view, natural size, (apices of the cusps slightly im- 
perfect). 


Genus. PSAMMODUS (4g.) 


Gen. Char.—Teeth oblong, wide, thick, flat above, without cones or keels; surface porous or minutely 
rugose; base of the same form as the crown, very thick, coarse, osseous. 

The punctures of the surface are of the same size and distance apart as the vertical medullary tubes, 
and I have repeatedly traced their identity ; (Prof. Owen having thought differently in his Odontography). I 
have however clearly seen on occasional spots of the surface that they were originally covered with a thin 
impervious layer of ganoine, as I have stated when describing the allied genus Cochliodus. 


PSAMMODUS CANALICULATUS (Coy). PI. 3. G. fig. 12. 
Ref—M “Coy, Ann. Nat. Hist. 2nd Series, Vol. II. p. 122. 
Dese.—Tooth oblong 


g, generally about twice as long as wide, the two long sides straight and parallel; one 
of the short sides or ends very convex, the other equally concave (for articulation); the crown of the tooth 
concave along the middle, the two long margins being prominent and rounded; there is generally a consider- 
able hump-like elevation near the convex end; surface roughly wrinkled transversely, the ends generally more 
or less rudely plicated longitudinally. 

This remarkable tooth is much allied to the P. rugosus (Ag.), but is strongly distinguished by its ends 
being formed for articulation, one convex, the other concave, instead of being straight, as in that species ; 
also by the strong longitudinal plication of the surface near the ends, and the peculiar curved swelling near 
the convex extremity. When the ends are wanting, it is distinguished by its mesial concavity (the other 
being convex), and by the minute rugze of the surface running across instead of in the direction of the length. 
When much worn the surface becomes polished and porous, as in the P. porosus (Ag.), and as we constantly 
see on the prominent parts of the P. rugosus (Ag.) Length generally about two inches. : 

Position and Locality.—Rare in the carboniferous limestone of Armagh, 

Explanation of Figures.—P1. 3. G. fig. 12, tooth, natural size. 


PsAMMODUS CORNUTUS (4g.) 
Ref.—Portk. Geol. Rep. t. 14a, fig. 3. 


Desc.—Trapezoidal ; lateral sides long, straight, equal, posterior side usually shorter than the lateral 
ones, and concave, the latero-posterior angles being often a little produced in the line of the sides; anterior 
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side shortest, slightly convex; crown flattened, slightly convex, or slightly concave in the middle; the lateral 
sides most prominent, often somewhat reflected, rounded ; surface granulo-punctate by the ends of the medul- 
lary canals, averaging eleven punctures in one line, as in P. porosus. Average length seven lines; width of 
posterior end six and half lines ; width of anterior end five lines. 

It is possible that this may be the median row of teeth of Psammodus porosus, with which it agrees- in 
surface, differing principally in its smaller size, symmetrical sides, and regular trapezoidal form. I have, how- 
ever, seen one large tooth of P. porosus (in the University collection) having a close approximation to the 
characteristic shape of the P. cornutus. Specimens have been found by Captain Jones arranged in lines, the 
convex edge of one fitting into the concave one of the other. 

Position and Locality—Not uncommon in the carboniferous limestone of Armagh; rare in the dark 
lower limestone of Lowick, Northumberland. 


PSAMMODUS RUGOSUS (AJ.) 
Ref. and Syn. = P. rugosus Ag. P. F. t. 14. fig. 17 and 14; t. 19. f. 14; +P. porosus id. ib. t. 13. 


Desc. Var. rugosus.—Oblong, nearly square or irregularly trapezoidal in form; the square, or those having 
the length and breadth equal, rarest ; most specimens about one-fourth wider than long, the long sides being 
either parallel, or one slightly concave and the other convex, in the latter case, the convex long side is shorter 
than the coneave one; these long sides are usually bevelled obliquely on the under side for articulation, the 
short straight lateral sides are always rudely vertical ; the surface is nearly level in the middle, but generally 
raised towards the short sides, which are usually the most prominent parts of the tooth, one being usually 
more prominent than the other, and frequently exhibiting a boss-like protuberance near one of its corners. 
Entire surface covered with close, small, rugged, flexuous ridges, averaging three to four in two lines, but 
varying from three to eight in the same space, and on specimens of the same size; the wrinkles run parallel 
to the long bevelled sides of the oblong teeth from one of the short sides to the other; the wrinkles have 
sometimes only one row of pores opening on them, and sometimes as much as three or four rows; in many 
of the specimens, but not all, there is a very much larger, rude, irregular plication of the bevelled, articular 
sides, which extends at variable distances across the tooth. Length varying from two inches to three and half ; 
the width varying from one inch to upwards of two; the depth of root and crown together of average speci- 
mens being nine lines. 

Var. porosus.—General size and shape the same as in the Var. rugosus, but the surface generally rather 
more even (though not universally so), and entirely or nearly destitute of the wrinkles of the surface of that 
variety, being regularly and uniformly covered with a coarse granulo-punctation, formed by the openings of the 
medullary tubes. 

I have little doubt that Captain Jones is right in suggesting the identity of the species P. rugosus and 
P. porosus of Agassiz, and I here describe them only as recognisable varieties; the var. rugosus seems the true 
type, but to lose the minute wrinkling of the surface by wear; some of the most rugged specimens having all 
the prominent parts worn smooth, and presenting the regularly punctate appearance of the P. porosus. Speci- 
mens illustrating this fact unusually well are in the Collection. On the other hand, large uniformly porous 
specimens of the P. porosus shew in occasional hollow places the characteristic rugation of the var. rugosus ; 
and a remarkable intermediate specimen of this kind is also in the Collection. 

Position and Locality.—V ar. rugosus, very common in the red lower carboniferous limestone of Armagh ; 
rare in the dark lower carboniferous limestone of Arnside, Kendal. 

Var. porosus.—Rare in the lower carboniferous limestone of Lowick, Northumberland; common in the 
carboniferous limestone of Armagh; not uncommon in the carboniferous limestone of Arnside, Kendal. 
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ABRANCHIA, 128 
Acanthocladia, 48 
ACANTHODID®, 579 
ACANTHOPYGE, 150 
Anglica, 151 
ACERVULARIA, 35 
ananas, 35 
Baltica, 38 
pentagona, 71 
Achelois, 312 
AcIDASPIS, 152 
Brightii, 152 
Acroculia, 290 
ACROLEPIS, 609 
Hopkinsi, 609 
Actinaria, 13 
Actinoceras, 312 
giganteum, 571 
Mocktreense, 315 
Simmsi, 571 


Actinoconchus paradoxus, 436 


Actrnocrints, 55 
Atlas, 120 
Gilbertsoni, 120 
moniliformis, 56 
olla, 121 
polydactylus, 121 
pulcher, 55 
tesselatus, 121 


triaconta-dactylus, 121 


Aectinocyathus, 34 
Actinodonta, 272 
Actinophyllum, 42 
MHonia, 173 
AGANIDES, 401 
Barbotanus, 563 
carbonarius, 563 
diadema, 563 
Gilbertsoni, 564 
Henslowi, 564 
implicatus, 565 
Listeri, 565 
reticulatus, 566 
spheericus, 566 
spirorbis, 567 
vinctus, 401 


var. crenistria, 567 


AGNOSTIN&, 141 


Agnostus pisiformis, 142 


trinodus, 141, 142 
Aleyonaria, 9 
[rasc. 111] 
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ALCYONIDA, 9 
Aleyoniens, 9 
Allorisma, 276 
elegans, 505 
regularis, 507 
ALYEOLITES, 68 
fibrosa, 25 
vermicularis, 69 
AMBONYCHIA, 264 
? acuticostata, 264 
striata, 264 
vetusta, 482 
Ammonites carbonarius, 565 
diadema, 563 
Henslowi, 564 
Listeri, 565 
sacer, 565 
Amphidesma depressa, 495 
pristina, 494 
AMPHITRITA, 132 
Amphoracrinus Atlas, 120 
? olla, 121 
AMPLEXts, 70 
coralloides, 92 
Sowerbyi, 92 
spinosus, 91 
tortuosus, 70 
Ampullaria helicoides, 534 
Ampyx, 147 
latus, 147 
nudus, 148 
Amustum, 478 
? deornatum, 478 
Sowerbyi, 478 
Annellida, 127 
ANNULATA, 127 
AnoponTopsis, 270 
angustifrons, 271 
bulla, 271 
deltoideus, 396 
levis, 271 
? pristina, 494 
quadratus, 272 
securiformis, 272 
Anomia acuminata, 380 
angulata, 439 
biloba, 213 
crispa, 192 
pecten, 245 
pugnus, 380 
reticularis, 198 


Anomites aculeatus, 458 
cuspidatus, 426 
giganteus, 463 
glaber, 428 
lineatus, 429 
productus, 467 
punctatus, 469 
resupinatus, 449 
sacculus, 411 
scabriculus, 470 
semireticulatus, 471 
striatus, 422 
thecarius, 469 
trigonalis, 423 

Anthozoa,1 

ANTIPATHACES, 13 

Apioceras, 321 

(ApLoceras), 312 

ARACHNOPHYLLUM, 37 
Hennahi, 72 
typus, 38 

ARCA, 282 
antiqua, 511 
costata, 497 
Edmondiiformis, 283 
Kingiana, 511 
Loftusiana, 511 
primitiva, 283 
striata, 511 
subzequalis, 283 
subantiqua, 284 
subovata, 284 
tumida, 511 

ARcH&ZOcIDARIS, 125 
vetusta, 125 

ARCID#, 282 

Arges Anglicus, 151 

Arthrorachis, 141 
tarda, 142 

ARTICULATA, 127 
classes of, 127 

ASAPHIN &, 159 

Asapuus, 169 
Buchii, 148 
caudatus, 160 
elevatus, 170 
gemmuliferus, 183 
laticostatus, 170 
longicaudatus, 161 
macrophthalmus, 163 
Powisti, 164, 170 
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ASAPHUS 
seminiferus, 183 
seticornis, 147 
Stokesii, 174 
tyrannus, 171 
Aspidostraca, 134 
ASTERLA, 58 
Asterias primceva, 60 
Asterolepis, 597 
AsTEROPTYCHIUS, 615 
ornatus, 615 
semiornatus, 616 
Astrea ananas, 35 
carbonaria, 111 
Hennahi, 72 
intercellulosa, 72 
pentagona, 71 
porosa, 67 
ASTRAID&, 36 
Astreeopora grandis, 18 
Lonsdalei, 18 
Atuyris, 196 
ambigua, 432 
concentrica, 378 
depressa, 433 
de Roissyi, 433 
expansa, 433 
glabristria, 434 
globularis, 434 
gregaria, 435 


var, trapezoidalis, 435 


paradoxa, 436 
pectinifera, 436 
squamigera, 437 
tumida, 196 
Atractopyge, 156 
verrucosa, 156 
Atrypa aspera, 198 
crassa, 194 
cuboides, 381 
decussata, 378 
depressa, 201 
desquamata, 378 
expansd, 433, 436 
fallax, 382 
jfimbriata, 433 
galeata, 208 
gibbera, 447 
globosus, 208 
gregaria, 435 
hemisphcerica, 201 
hispida, 378 
isorhyncha, 444 
juvenis, 410 
laticliva, 444 
lens, 209 
oblonga, 378 
orbicularis, 198 
pectinifera, 436 
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Atrypa protracta, 382 
rotunda, 205 
semisulcata, 204 
squamosa, 379 
striatula, 384 
subdentata, 382 
sublobata, 432 
tenuistriata, 196 
triangularis, 380 
tumida, 196 
undatus, 211 
unguiculus, 377 
virgoides, 413 

(AturtA), 556 

AUCELLA, 481 
speluncaria, 481 

Aulosteges, 387 

AYVICULA, 257 
ampliata, 260, 262 
antiqua, 490 
Binneyi, 491 
Boydi, 259 
ceratophaga, 490 
Damnoniensis, 394 
Danbyi, 258 
demissa, 260, 262 
discors, 491 
erecta, 262 
granulosa, 486 
gryphceoides, 481 
inflata, 491 
informis, 479 
levigata, 479 
naviformis, 262 


? orbicularis, var, 258 


pectinoides, 393 
pleuroptera, 261 
reticulata, 263 
retroflexa, 262 
subfaleata, 263 
subretroflexa, 262 
sub-radiata, 392 
texturata, 391 
AVICULID A, 257 
AVICULOPECTEN, 392 
celatus, 483 
cancellatulus, 483 
concayus, 484 


concentrico-striatus, 484 


conoideus, 485 
docens, 485 
granosus, 392, 486 
illegalis, 486 
incrassatus, 487 
interstitialis, 487 
mactatus, 487 
papyraceus, 488 
pectinoides, 393 
pera, 488 


AVICULOPECTEN 
plano-radiatus, 489 
Ruthyeni, 489 
segregatus, 489 
transyersus, 393 

Aginus, 494 
lunulata, 505 
obliquus, 496 
obscurus, 496 
parvus, 496 
pusillus, 497 
rotundatus, 497 
undatus, 496 


BAKEWELLIA, 490 
antiqua, 491 
bicarinata, 490 
ceratophaga, 490 


var, antiqua, 490 
var, bicarinata, 490 


inflata, 491 
twmida, 491 
BaRRANDIA, 149 
Cordai, 149 
(Bastuicvs), 169 
? laticostatus, 170 
Powisti, 170 
tyrannus, 171 
Battus tardus, 142 
BELLEROPHON, 308 
acutus, 309 
atlantoides, 555 
bicarenus, 553 
bilobatus, 308 
bisulcatus, 400 
Blainvillei, 551 
carinatus, 309 
clathratus, 552 
cornu-arietis, 551 
costatus, 551 
decussatus, 552 
dilatatus, 309 
Duchastelli, 553 
Dumonti, 553 
elegans, 552 
elongatus, 308 
expansus, 309 
gibbus, 308 
globatus, 309, 400 
hiulcus, 553 
Larcomi, 554 
leevigatus, 542 
Murchisoni, 310 
ornatus, 310 
Phillipsii, 554 
recticostatus, 554 
reticulatus, 552 
striatus, 400 
striatus, 310 


BELLEROPHON 
subdecussatus, 311 
subglobatus, 400 
tangentialis, 554 
tenuifascia, 555 
trilobatus, 311 
Urei, 555 
Wenlockensis, 311 

BELLEROPHONTID&, 307 

BERENICEA, 44 
heterogyra, 45 

BEYRICHIA, 135 
complicata, 136 
gibba, 135 
Klédeni, 135 
strangulata, 136 
tuberculata, 135 

BLASTOIDEA, 122 

Bolboceras, 321 

BRACHIOPODA, 186 

BrRACHYTHYRIS, 192 

Branchiopoda, 134 

BrontTevs, 179 
alutaceus, 179 
Jlabellifer, 179 

Bryozoa, 44 

Bucania, 307 

Buccinum acutun, 399, 547, 549 
curvilineum, 548 
imbricatum, 547 
parallele, 530 
rectilineum, 547 
sigmilinewm, 549 

(Byssoarca), 282 
striata, 511 
subeequalis, 283 


Calamopora, 19 
Gothlandica, 20 
inflata, 82 
tumida, 82 

Calceola heteroclita, 377 

CaLoPHYLLUM, 91 
spinosum, 91 

CALYMENE, 164 
accipitrina, 177 
Baylei, 165 
Blumenbachii, 165 
Blumenbachii, 165 
brevicapitata, 165 
clavifrons, 154 
Downingice, 160 
diademata, 166 
granulata, 177 
levis, 178 
latifrons, 177 
Latreillii, 177 
macrophthalmus, 163 
Odini, 164 
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CALYMENE 
parvifrons, 167 
subdiademata, 166 
tuberculosa, 167 
variolaris ? 157 
CAMEROPHORIA, 443 
globulina, 443 
isorhyncha, 444 
laticliva, 444 
multiplicata, 445 
Schlotheimi, 445 
sulcirostris, 446 
(CAMPULITES,) 322 
Campyloceras Gesneri, 570 
Canmni, 28 
cornu-bovis, 90 
cornu-copice, 90 
gigantea, 89 
lata, 28 
patula, 91 
sub-ibicina, 89 
turbinata, 28 
Carvtts, 290 
auricularis, 523 
? euomphaloides, 290 
? Haliotis, 290 
CARBONICOLA, 514 
acuta, 514 
subconstricta, 515 
var. robusta, 515 
turgida, 516 
Carproua, 281 
fibrosa, 282 
interrupta, 282 
CaARDIOMORPHA, 509 
? modioliformis, 509 
oblonga, 510 
orbicularis, 510 
Cardium aliforme, 516 
cornucopice, 282 
elongatum, 517 
Ouralicum, 517 
striatum, 264 
CaryocystTITES, 61 
Davisi, 61 
granatum, 62 
Caryophyllia truncata, 35 
Catenipora, 26 
approximata, 26 
distans, 26 
escharoides, 26 
exilis, 26 
labyrinthica, 26 
reticulata, 26 
(Caunopora), 66 
placenta, 66 
ramosa, 67 
verticillata, 67 
Centrocrinus, 118 


CrnTRODUS, 610 
striatulus, 611 
CEPHALOPODA, 306 
CERATIOCARIS, 136 
ellipticus, 137 
inornatus, 137 
solenoides, 138 
? umbonatus, 138 
Crraurus, 153 
clavifrons, 154 
octolobatus, 154 
Williamsi, 155 
Ceriopora granulosa, 26 
oculata, 21 
CH2TETES, 81 
capillaris, 82 
septosus, 82 
CHATETIN A, 24 
CuHasmops, 163 
Odini? 164 
Chemnitzia scalaroidea, 546 
(Cheiracanthus), 582 
(Cheirolepis), 580 
CHIRACANTHUS, 582 
grandispinus, 582 
lateralis, 582 
microlepidotus, 583 
minor, 583 
Murchisoni, 583 
pulverulentus, 583 
Cniropus, 616 
pes-ranz, 616 
CHIROLEPIS, 580 
eurtus, 580 
macrocephalus, 580 
Traillii, 581 
uragus, 581 
velox, 581 
Chirurus, 153, 155 
globosus, 154 
CHomatopus, 617 
cinctus, 617 
clavatus, 617 
denticulatus, 618 
linearis, 618 
obliquus, 618 
truncatus, 618 


Chondrites acutangulus, Plate 1, A. 


informis, Plate 1, A. 
Chondropterygien, 575 
(CHONETES,) 249 

comata, 455 

erassistria, 454 

Hardrensis, 454 

lata, 259 

papilionacea, 455 

polita, 456 

subminima, 456 
Choristites, 191 
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Cidaris vetusta, 125 
Cirrus, 536 
acutus, 537 
rotundatus, 539 
tabulatus, 537, 541 
CLaDocHonts, 84 
bacillarius, 84 
brevicollis, 85 
crassus, 85 
Cladocrinus, 53 
Cuapopus, 619 
levis, 619 
marginatus, 619 
mirabilis, 619 
striatus, 620 
CLIDoPHORUS, 273 
costatus, 497 
ovalis, 273 
planulatus, 273 
CLIMAXODUS, 620 
imbricatus, 620 
Chiothyris pectinifera, 436 
CLISIOPHYLLUM, 33 
bipartitum, 39 
Keyserlingi, 94 
multiplex, 95 
prolapsum, 95 
turbinatum, 96 
vortex, 33 
CLYMENTA, 401 
bisulcata, 401 
inequistriata, 404 
laevigata, 402 
linearis, 404 
Muensteri, 402 
Pattisoni, 403 
quadrifera, 403 
subleevis, 404 
sublinearis, 404 
undulata, 404 
CocoostEvs, 601 
decipiens, 602 
latus, 602 
microspondylus, 602 
oblongus, 603 
pusillus, 603 
? trigonaspis, 603 
Cocnuiopus, 621 
acutus, 621 
contortus, 622 
magnus, 622 
oblongus, 623 
striatus, 624 
CopAsTER, 122 
acutus, 123 
trilobatus, 123 
C@LacantH, 589 
CG@LONOTIDA, 275 
Ca@nitEs, 21 
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CaniTES 
intertextus, 22 
strigatus, 22 
CoLUMNARIA, 92 
laxa, 92 
ConcHopvs, 593 
ostreiformis, 593 
Conocarpium, 516 
aliforme, 516 
rostratum, 517 
CoNULARIA, 287 
cancellata, 287 
quadrisuleata, 287, 520 
quadrisuleata, 520 
subtilis, 288 
tubericosta, 520 
Corallium Gothlandicum, 20 
CorNULITES, 63 
serpularius, 63 
Corydocephalus, 151 
Coscinopora placenta, 66 
CRANIADA, 187 
CREPIDULID, 289 
Creseis primceva, 316 
Sedgwickti, 317 
ventricosus, 318 
CRINOIDEA, 52 
CrossopopiA, 130 
lata, 130 
Scotica, 130 
CROTALOCRINUS, 54 
rugosus, 55 
CRUSTACEA, 133 
Cryphoeus, 155 
Sedgwicki, 155 
(CrYPTOCERAS), 556 
Cryptolithus, 144 
Cryptonomus Rosenbergi, 172 
CrEeNACANTHUS, 624 
crenatus, 624 
denticulatus, 625 
distans, 625 
heterogyrus, 625 
CTrEeNOoPTYCHIUS, 626 
apicalis, 626 
macrodus, 626 
serratus, 626 
Cuculleea amygdalina, 395 
angusta, 393 
antiqua, 284 
depressa, 394 
Hardingi, 395 
ovata, 284 
sulcata, 511 
trapezium, 395 
unilateralis, 395 
CucvuLLELLA, 283 
antiqua, 284 
coarctata, 284 


CucULLELLA 
ovata, 284 
CuprREssocrinus, 117 
calyx, 117 
impressus, 117 
CYATHAXONIA, 36 
cornu, 109 
costata, 109 
Siluriensis, 36 
CyarHocrinus, 76 
geometricus, 77 
pyriformis, 54 
rugosus, 55 
tuberculatus, 53 
CYATHOPHYLLID&, 27 
CYATHOPHYLLINA, 27 
CYATHOPHYLLUM, 69 
basaltiformis, 107 
ceespitosum, 69 
ceratites, 70 
dianthoides, 85 
Sungites, 91 
helianthoides, 73 
multiplex, 95 
paracida, 86 
pentagonun, 71 
pseudo-vermiculare, 86 
subturbinatum, 28 
turbinatum, 28 
vermiculare, 73 
vesiculosum, 71 
CYATHOPSIS, 89 
cornu-bovis, 90 
cornu-copize, 90 
? eruca, 90 
fungites, 91 
Cybele, 156 
sexwcostatus, 157 
verrucosa, 156 
(CrcnocEras,) 318 
annulatum, 319 
arcuoliratun, 319 
bilineatum, 319 
Flemingi, 569 
Ibex, 319 
rugosum, 573 
striatulum? 406 
subannulatum, 320 
tenuiannulatum, 320 
tracheale, 321 
tubicinella, 406 
undatum, 574 
Cypricardia amygdalina, 278 
cymbeeformis, 275 
deltoidea, 396 
? impressa, 279 
Murchisoni, 497 
? retusa, 278 
solenoides, 269 


Cypricardia striato-lamellosus, 506 
? tricostata, 507 
undata, 279 

Cypricardites, 265, 276 
angustifrons, 267 
modiolaris, 267 
nasutus, 275 
ovatus, 267 

Cyprina Egertoni, 500 

(CyrtrA), 191 
cuspidata, 426 
heteroclita, 377 
laminosa, 426 
trapezoidalis, 196 

Cyrrocrras, 312 
? bdellalites, 404 
Gesneri, 570 
multicameratum, 312 
reticulatum, 405 
subornatum, 405 
tuberculatum, 570 

Cyrtolites ornatus, 310 

CYSTIDEA, 61 

CYSTIPHYLLINA, 29 

CyYsTIPHYLLUM, 32 
brevilamellatum, 32 
Damnoniense, 71 
vesiculosum, 71 

Cythere? wumbonata, 138 

Cytheropsis Aldensis, Plate I. L. 


Dalmannia, 160 
affinis, 162 
obtusi-caudatus, 161 
Delthyris, 190 
cardiospermiformis, 213 
eyrtcena, 193 
Denpropvs, 597 
latus, 598 
Dendropora megastoma, 79 
DENTALIUM, 550 
dentaloideum, 550 
ingens, 550 
ornatum, 550 
DIPHYPHYLLUM, 87 
gracile, 88 
lateseptatum, 88 
DIrPLacantTuus, 584 
crassispinus, 584 
gibbus, 584 
longispinus, 584 
perarmatus, 585 
striatus, 585 
Dipleura, 167 
DreLoerapsus, 7. 
foliaceus, 7 
folium, 7 
mucronatus, 7 
pristis, 8 
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DiIPLoGRAPsus 
ramosus, 8 
rectangularis, 8 
? sextans, 9 
DIPLOPTERAX, 586 
affinis, 586 
Agassizii, 586 
gracilis, 586 
macrolepidotus, 587 
Diplopterus, 586 
macrocephalus, 587 
DrrLoruina, 142 
triplicata, 142 
DIpPRIACANTHUsS, 627 
Stokesii, 627 
Dirtervs, 590 
brachypygopterus, 592 
macrolepidotus, 587 
macropygopterus, 592 
Valenciennesii, 592 
Discrna, 190 
bulla, 407 
Morrisi, 190 
nitida, 407 
rugata, 190 
? striata, 191 
(DisciTEs), 556 
complanatus, 557 
discus, 558 
pusillus, 477 
quadratus, 560 
sulcatus, 561 
trochlea, 561 
Discophyllum, 42 
Diruyrocarts, 181 
Do.asra, 269 
angusta, 393 
Damnoniensis, 394 
depressa, 394 
elliptica, 269 
Hardingi, 395 
obtusa, 270 
unilateralis, 395 
Donax sulcatus, 495 
DORSIBRANCHIATA, 128 
Dysplanus centrotus, 173 


Eccoprocuiné, 155 
Sedgwickii, 155 

(ECCYLIOMPHALUS, 301) 

ECHINODERMATA, 51 

EpMonptiA, 499 
compressa, 500 
Egertoni, 500 
Josepha, 500 
Murchisoniana, 501 
oblonga, 501 
phaseolina, 502 
rudis, 502 


EDMONDIA 
scalaris, 502 
sulcata, 503 
unioniformis, 503 
Elasmobranchii, 575 
Elasmopora, 48 
Encrinvrvs, 158 
punctatus, 158 
ENCYLIOMPHALUS, 301 
zequalis, 542 
cristatus, 542 
Scoticus, 301 
Endosiphonites, 401 
carinatus, 404 
minutus, 404 
sp. 402 
ENTOMOSTRACA, 134 
Entomostracites punctatus, 158 
Stokesii, 158 
Epithyris, 408 
elongata, 409 
sufflata, 412 
ERISMACANTHUS, 628 
Jonesii, 628 
ESCHARID&, 44 
EvcAaLYPrTocrinus, 57 
decorus, 58 
polydactylus, 58 
Euomphalus, 536 
EvVoMPHALUS, 297 
bifrons, 541 
Bronni, 541 
calyx, 537 
carbonarius, 537 
catillus, 538 
centrifugus, 297 
clausus, 540 
cristatus, 542 
crotalostomus, 539 
discors, 298 
funatus, 298 
lyratus, 298 
nodosus, 540 
pentangulatus, 540 
pileopsideus, 540 
pugilis, 541 
quadratus, 537 
rugosus, 298 
sculptus, 299 
substriatus, 297 
tricinctus, 299 
triporcatus, 299 
Euphemus, 308 
EUPSAMMID&, 18 
Evryrterts, 175 
cephalaspis, 175 
EUSMILIN#, 36 


Favositss, 19 
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FAVOSITES 
alveolaris, 19 
alveolaris, 20 
aspera, 20 
capillaris, 82 
crassa, 20 
jibrosa, 24 
Gothlandica, 20, 80 
Lycopodites, 24 
multipora, 19 
? oculata, 21 
polymorpha, 68 
ramosa, 67 
septosus, 82 
FAVOSITIN#A, 19 
FENESTELLA, 49 
antiqua, 50 
antiqua, 75 
carinata, 113 
formosa, 113 
membranacea, 113 
Milleri, 49 
patula, 50 
plebeia, 76, 114 
polyporata, 114 
prisca, 76 
retiformis, 114 
rigidula, 50 
subantiqua, 50 
undulata, 114 
Fenestrellina, 49 
Fistuniora, 11 
decipiens, 11 
minor, 79 
Floscularia, 69 
Flustra lanceolata, 47 
Forbesta, 173 
latifrons, 174 
Stokesii, 174 


GANOIMEA, 579 
GASTEROPODA, 288 
Geocrinus, 56 
Geoporites, 14 
intermedia, 15 
Lonsdalei, 15 
Gervillia lunulata, 48 
GLAvconomME, 48 
disticha, 49 
Globulodus, 614 
Globulus helicoides, 534 
Guossopus, 629 
marginatus, 629 
Guiyprocrints, 56 
basalis; 57 
GLYPTOLEPIS, 590 
leptopterus, 590 
Gomphoceras, 321 
Goniatites, 401 
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Goniatites Barbotanus, 563 
crenistria, 567 
diadema, 563 
Gilbertsoni, 564 
implicatus, 565 
insignis, 401 
reticulatus, 566 
spirorbis, 567 
striolatus, 563 
vinetus, 401 

Gorgonia antiqua, 114 
infundibuliformis, 114 

GORGONIAD &, 9 

GraAmmysIA, 280 
cingulata, 280 

var. triangulata, 280 

var. obliqua, 280 
extrasulcata, 281 
rotundata, 281 

Graptolites conyolutus, 3 
foliaceus, 7 
latus, 4 
lobiferus, 4 
Ludensis, 4 
millipeda, 5 
mucronatus, 7 
Murchisoni, 5 
ramosus, 8 
sagittarius, 5 
Sedgwickii, 6 
sextans, 9 
spiralis, 3 
tenuis, 6 

GRAPTOLITID A, 3 

GRIFFITHIDES, 182 
meso-tuberculatus, 182 

Gryphites aculeatus, 465 
speluncarius, 481 

GYRACANTHUs, 629 
obliquus, 629 

GyrorPrycuivs, 596 
angustus, 596 
diplopteroides, 597 


HALIOTID®, 290 
Hatysites, 26 
eatenulatus, 26 
HALYSITIN &, 26 
Harmodites, 27 
parallelus, 84 
HARPEDINZ&, 143 
Harpes megalops, 143 
Harpes parvulus, Plate 1, L. 
HARPELLA, 143 
megalops, 143 
Felicites catillus, 538 
Heliopora pyriformis, 67 
Helix cirriformis, 526 
striata, 529 


HeELopvs, 630 
cinctus, 617 
denticulatus, 617 
didymus, 630 
leevissimus, 630 
linearis, 617 
mammnillaris, 631 
obliquus, 617 
planus, 631 
rudis, 631 
turgidus, 632 
Hemituynis, 199 
acuminata, 380 
var. acuminata, 381, 438 
var. Mesogona, 381, 439 
var. platyloba, 381, 438 
var. pugnus, 381, 438 
angulata, 439 
angustifrons, 199 
crispata, 200 
cuboides, 381 
Davidsoni, 200 
depressa, 201 
didyma, 201 
diodonta, 201 
flexistria, 439 
hemispherica 201 
var. Scotica, 202 
heteroptycha, 40 
lacunosa, 202 
Lewisii, 203 
longa, 440 
nasuta, 203 
nayicula, 204 
nucula, 204 
pentagona, 205 
? pisum, 205 
pleurodon, 382, 441 
protracta, 382 
reniformis, 441 
rotunda, 205 
spheroidalis, 206 
Stricklandi, 206 
subdentata, 383 
subundata, 207 
upsilon, 207 
Wilsoni, 207 
Heterogangliata, 185 
HETEROPHYLLIA, 112 
grandis, 112 
ornata, 112 
Tiatella sulcata, 507 
Hipponyx, 290 ‘ 
HoLoretna, 303 
cancellata, 303 
conica, 303 
gracilior, 303 
gregaria, 303 
intermedia, 304 


HoLoreLLa 
monile, 304 
obsoleta, 304 
tenuicincta, 304 
Honorrycuivs, 593 
Andersoni, 594 
giganteus, 594 
Hibberti, 612 
Hopkinsi, 609 
nobilissimus, 595 
Portlocki, 612 
princeps, 595 
Sedgwickii, 595 
HoMacantuus, 632 
macrodus, 632 
microdus, 633 
Homatonotus, 167 
bisuleatus, 168 
cephalaspis, 175 
Knightii, 168 
Ludensis, 168 
rudis, 168 
Homothorax, 598 
Hortus, 324 
giganteus, 324 
Ibex, 324 
FTuronia, 312 
HYDROIDA, 2 
Hydrozoa, 2 


Hypanthocrinites decorus, 58. 


ITypanthocrinus, 57 


IcHtTHYocrints, 54 
pyriformis, 54 
Tnuents, 171 
Bowmani, 173 
centrotus, 173 
Dayisii, 171 
latus, 172 
Murchisoni, 172 
Rosenbergi, 172 
Inachus sulcatus, 297 
Inoceramus vetustus, 482 
ISEDROLOTILA, 265 
Isocardia oblonga, 510 
unioniformis, 503 
Tsocrinus, 53 
Isorhynchus, 212 
IsoTELvs, 169 
affinis, 169 
gigas, 169 
laticostatus, 170 
planus, 169 
Powisii, 169 
Powisii, 170 
tyrannus, 171 


Jania baccillaria, 84 
crassa, 85 
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Keratophytes retiformis, 114 


LAMELLIBRANCHIATA, 256 
Leda Vinti, 513 
LEPIDOIDEA, 605 
LEPTACANTHUS, 633 
? junceus, 633 
Jenkinsoni, 633 
LEPTENA, 232 
alternata, 233 
analoga, 389, 453 
var. distorta, 453 
var. multirugata, 453 
anomala, 473 
antiquata, 241 
arachnoidea, 385 
cancrini, 457 
caperata, 388 
eaperata, 388 
comata, 455 
compressa, 242 
corrugata, 233 
erassistria, 454 
crenistria, 450 
cylindrica, 450 
deltoidea, 234 
var. undata, 234 
depressa, 248 
depressa, 248 
distorta, 389 
duplicata, 240 
euglypha, 243 
excavata, 457 
? filosa, 243 
Sragaria, 388 
funiculata, 244 
gigas, 386 
Goldfussi, 458 
grandis, 244 
Hardrensis, 454 
Kellyi, 451 
leevigata, 235 
lata, 249 
lata, 249 
lepisma, 235, 240 
membranaced, 388 
? minima, 235 
Morrisiana, 457 
nobilis, 386 
nodulosa, 389 
Ouralensis, 236 
papilionacea, 455 
parva, 458 
pecten, 245 
pelargonata, 452 
polita, 456 
prelonga, 390 
quinquecostata, 236 
rugosa, 248 


LEPTENA 
semiovalis, 234 
senilis, 452 
sericea, 237 


var. rhombica, 239 
var. spinangula, 239 


simulans, 246 
sinuata, 453 
sordida, 386 
spiriferoides, 246 
sub-aculeata, 388 
subminima, 456 
tenuicincta, 239 


tenuissimestriata, 239 


tenuistriata, 248 
transversalis, 240 
umbraculum, 387 
ungula, 249 
Leptcenalosia, 387 
(LEPTAGONIA,) 247 
analoga, 389, 453 
depressa, 248 
sinuata, 453 
ungula, 249 
LEPTODOMUS, 277 
amygdalinus, 278 
constrictus, 396 
costellatus, 508 
globulosus, 278 
impressus, 279 
truncatus, 279 
undatus, 279 
Licnas, 150 
(Bucklandi,) 151 
nodulosus, 151 


beet ? 150 
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sub-propinqua, Pl. 1, F. note } 


Lima Valdaica, 473 

Limaria, 21 
clathrata, 22 

LINGULA, 250 
attenuata, 251 
cornea, 251 
Credneri, 474 
‘eurta, 251 
Davisi, 252 
elliptica, 475 
granulata, 252 
lata, 253 
latior, 475 
Lewisii, 253 
longissima, 253 
minima, 251 
obtusa, 251 
ovata, 254 
squamiformis, 475 


tenuigranulata, 254 


LINGULID&, 250 


Lithodendron fasciculatum, 108 
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Lithodendron pauciradialis, 108 
sexdecimale, 109 
LirHopomus, 493 
Jenkinsoni, 493 
Lithostrotion, 34 
emarciatum, 103 
Sfloriforme, 103 
Lonsdalei, 35 
Lirorina, 305 
biserialis, 535 
corallii, 305 
octavia, 305 
undifera, 306 
LITUITES, 323 
anguiformis, 323 
articulatus, 323 
cornu-arietis, 323 
giganteus, 324 
Ibex, 324 
planorbiformis, 324 
LonsDALEIA, 104 
crassiconus, 104 
duplicatus, 105 
rugosa, 105 
stylastreeiformis, 106 
Loxoceras Breyni, 567 
laterale, 572 
Sowerbyi, 573 
LOXONEMA, 302, 544 
elegans, 302 
fasciata, 545 
Geinitziana, 545 
impendens, 545 
leevigata, 546 
nexilis, 399 
rugifera, 545 
scalaroidea, 546 
tenuistria, 546 
tumida, 546 
Lucina bulla, 271 
minima, 497 
LYMNIADIAD&A, 135 
LYRODESMA, 272 
plana ? 272 


Mac ureta, 300 
macromphala, 300 
magna, 300 

Macrocuitus, 398, 547 
acutus, 547 
brevispiratus, 547 
curvilineus, 548 
imbricatus, 399 
limneiformis, 548 
Michotianus, 548 
subimbricatus, 399 
sigmilineus, 549 
? spiratus, 549 
symmetricns, 549 
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Macrocuitus 
ventricosus, 399 
Macropon, 510 
striatus, 511 
MACROTRACHIA, 518 
Mactra? depressa, 495 
MADREPHYLLACEA, 18 
Madrepora ananas, 35 
organum, 37 
turbinata, 28 
MADREPORACESA, 13 
Madreporites duplicatus, 105 
Jloriforme, 103 
interstinctus, 15 
MarsuPiocnrinus, 54 
colatus, 54 
(Martinta), 192 
decora, 427 
elliptica, 427 
imbricata, 429 
lineata, 429 
rhomboidalis, 430 
similis, 430 
symmetrica, 431 
Urei, 377 
Megalichthys Hibberti, 610, 612 
Melania rugifera, 545 
scalaroidea, 546 
tumida, 546 
Meleagrina levigata, 482 
pulchella, 483 
rigida, 393 
METorToMa, 523 
elliptica, 523 
MIcHELINEA, 80 
glomerata, 80 
grandis, 81 
Microdon? 270 
Millepora repens, 21 
MILLEPORID A, 19 
Modiola, 492 
acuminata, 492 
antiqua, 266, 267 
expansa, 267 
Nilsoni, 267 
? semisulcata, 275 
Mopiowopsis, 265 
? antiqua ? 266 
complanata, 266 
expansa, 267 
inflata, 266 
modiolaris, 267 
nasuta, 275 
Nilsoni, 267 
platyphylla, 268 
postlineata, 268 
solenoides, 269 
MOLLUSCA, 185 
classes of, 185 


Molossus, 312 
Monotis speluncarius, 481 
sub-radiata, 392 
Morcaisonia, 292 
angulata, 527, 532 
angulata, 531 
angustata, 292 
cancellatula, 292 
cingulata, 293 
dispar, 531 
gyrogonia, 293 
Lloydi, 293 
pulchra, 294 
quadricarinata, 531 
simplex, 294 
suleata, 532 
torquata, 294 
Verneuilana, 532 
var. Kendalensis, 532 
Mya rotundata, 281 
MYA.ina, 491 
acuminata, 492 
squamosa, 492 
MYIDA, 518. 
Myoruorta, 494 
carbonaria, 495 
depressa, 495 
obliaua, 496 
obseura, 496 
rotundata, 497 
Mynrianites, 129 
Macleayi, 129 
tenuis, 130 
MYRIAPORID &, 48 
MYTILID&, 265 
Mytilites retroflecus, 362 
Mytilus ceratophagus, 490 
gradatus, 267 
Hausmanni, 492 
platyphyllus, 268 
septifer, 492 
squamosus, 492 
striatus, 473, 511 
unguiculatus, 265 


Natica ampliata, 543 
elongata, 543 
glaucinoides, 302 
M Coyana, 549 
plicistria, 543 
variata, 544 

NATICIDA, 301 

Naticodon, 543 

NArticopsis, 301 
ampliata, 543 
glaucinoides, 302 
plicistria, 543 
spirata, 544 
variata, 544 


NAUTILID&, 311 
Navtitus, 556 
bicarinatus, 560 
bilobatus, 556 
bistrialis, 558 
eariniferus, 557 
clitellarius, 556 
complanatus, 557 
coronatus, 557 
costato-coronatus, 558 
discus, 558 
dorsatus, 561 
globatus, 558 
hiuleus, 553 
ingens, 559 
Luidi, 559 
oxystomus, 560 
pentagonus, 559 
primevus, 324 
quadratus, 560 
spheericus, 566 
subsulcatus, 560 
sulcatus, 561 
sulcifer, 561 
trochlea, 561 
tuberculatus, 562 
tuberosus, 562 
Verneuilianus, 560 
Wrighti, 558 
NEBULIPORA, 22 
explanata, 23 
lens, 23 
papillata, 24 
Nematoneura, 51 
NEMATOPHYLLIN J&, 33 
NEMATOPHYLLUM, 97 
arachnoideum, 97 
clisioides, 98 
decipiens, 99 
minus, 99 
NEMERTITES, 128 
Olivanti, 128 
Nemopterya mandibularis, 608 
NEREITES, 128 
Cambrensis, 129 
Sedgwickii, 129 
Nerita haliotis, 290 
spirata, 544 
Nucwa, 285 
Anglica, 285 
? attenuata, 511 
cingulata, 280 
clavata, 512 
claviformis, 511 
coarctata, 284 
gibbosa, 512 
Krachtze, 397 
levata, 285 
luciniformis, 512 


[easc. 111. ] 
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Nvcuna 
ovalis, 285 
pullastriformis, 397 
speluncaria, 513 
tumida, 512 
Vinti, 513 
NUCULID&, 285 
Nuculites planulatus, 273 
scitula, 273 
Nuculites post striatus, 286 
Nudibrachiata, 2 


ODONTOCHILE, 160 
caudata, 160 
longicaudata, 161 
obtusicaudata, 161 
truncatocaudata, 162 

Odontopleura, 152 

O«yera, 148 
Buchii, 148 
radians, 149 

OGYGIN &, 143 

Oncuus, 577 
tenuistriatus, 577 

(Ophiura Salteri,) 60 

ORACANTHUS, 634 
Milleri, 634 

Orbicula, 190 
cincta, 407 
Morvisi, 190 
nitida, 407 
rugata, 190 
striata, 191 

ORBICULID A, 188 

ORBICULOIDEA, 189 
implicata, 189 

Ormoceras, 312 

Orthambonites parva, 221 

Orruis, 212 
Actoniz, 213 
alternata, 217 
antiquata, 241 
arcuata, 384 
avellana, 221 
biloba, 213 
bilobata, 230 
callactis, 214 
ealligramma, 214 

var. calliptycha, 215 
canalis, 216 
compressa, 242 
confinis, 215 
connivens, 447 
corrugata, 233 
crispa, 216 
cylindrica, 450 
elegantula, 216 
excavata, 457 
expansa, 217 


OrtTHIS 
filosa, 243 
flabellulum, 218 
Suniculata, 244 
gibbera, 447 
grandis, 244 
Huardrensis, 454 
Hirnantensis, 219 
hybrida, 220 
inflata, 223 
interlineata, 384 
Kellyi, 451 
lata, 239 
lunata, 220 
Michelini, 448 
orbicularis, 220 
parva, 221 
pecten, 217, 245 
persarmentosa, 384 
plicata, 222 
porcata, 223 
protensa, 224 
quinquecostata, 236 
resupinata, 449 
retrorsistria, 224 
reversa, 225 
rigida, 226 
rustica, 226 
sagittifera, 227 
- sarmentosa, 227 
Sharpei, 450 
striatula, 447 
tenuissimestriata, 239 
testudinaria, 228 
turgida, 229 
undata, 234 
Vespertilio, 230 
virgata, 214, 222 
ORTHISID A, 211 
OrtTHISINA, 231 
ascendens, 231 
Scotica, 232 
ORTHOCERAS, 312 
angulatum, 313 
annulatum, 319 
annulatum, 574 
arcuoliratum, 319 
articulatum, 319 
baculiforme, 313 
pilineatum, 319 
Breyni, 567 
Brighti, 313 
bullatum, 313 
calamiteus, 406 
? centrale, 314 
cordiforme, 568 
cornu-vaccinum, 565 
eylindraceum, 569 
dactyliophorum, 574 
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ORTHOCERAS 


dentaloideum, 550 
dimidiatum, 314 
distans, 315 
ellipticum, 321 
filosum, 314 
Flemingi, 569 
fusiforme, 569 
Gesneri, 570 
giganteum, 571 
Ibex, 319 

Ibex, 406 
imbricatum, 315 
inequiseptum, 571 
laqueatum, 315 
laterale, 572 
(Uineolatum), 574 
Ludense, 315 
Mocktreense, 315 
ovale, 572 
paradoxicum, 573 
perelegans, 320 
politum, 316 
primeevum, 316 
pyriforme, 321 
pyriforme, 322 
rugosum, 573 
semipartitum, 316 
Sowerbyi, 573 
striatulum ? 406 
striatulum, 406 
striatum, 405 
striatum, 313 
subannulatum, 320 
subdimidiatum, 314 
subimbricatum, 572 
subundulatum, 317 
tenuiannulatum, 320 
tenuicinctum, 317 
tenuistriatum, 317 
tenuistriatum, 405 
tracheale, 321 
tubicinella, 406 
undatum, 574 
undulatum, 319, 573 
vagans, 318 

? ventricosum, 318 
virgatum, 313 


Orthoceratites striatus, 405 


subannulatus, 320 
substriatus, 313 


OrtTHONOTUS, 274 


cingulata, 280 
cymbzeformis, 274 
extrasulcata, 281 
inornata, 277 
nasutus, 275 
semisulcatus, 275 
triangulata, 280 
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Orthotrix, 387 
excavatus, 457 
lamellosus, 457 
OSTEOLEPIS, 587 
arenatus, 587 
brevis, 587 
macrolepidotus, 588 
major, 588 
microlepidotus, 588 
OsTEOPLAX, 613 
erosus, 613 
Ostreea ? pusilla, 492 
? Tayloriana, 492 


Pachyodon agrestis, 515 
amygdala, 515 
antiquus, 514 
Embletoni, 515 
exoletus, 514 
lateralis, 514 
levedensis, 514 
subtriangularis, 515 
transversus, 514 
turgidus, 516 

Pa&ciLopus, 638 
aliformis, 638 
foveolatus, 639 
Jonesii, 639 
obliquus, 640 
parallelus, 640 
subleevis, 640 
transversus, 639 

Palcade, 138 

Paleochorda major, Plate 1, A. 

minor, Plate 1, A. 

PALZONIscus, 605 
comptus, 606 
elegans, 605 
Freieslebeni, 606 
glaphyrus, 607 
macropthalmus, 607 
megacephalus, 606 

PaL#opora, 14 
? expatiata, 14 
? favosa, 15 
interstincta, 15 

var. subtubulata, 16 
megastoma, 16 
petalliformis, 17 
pyriformis, 67 
subtilis, 17 
tubulata, 18 

Paleothrissum, 605 
elegans, 605 
Freieslebeni, 606 
macrocephalum, 606 
magnum, 606 

Palastrzea carbonaria, 111 

PALLIOBRANCHIATA, 185 


PALUDINIDA, 302 
Pamphractus, 598 
PARADOXINA, 152 
Patella elliptica, 523 
implicata, 189 
PECTEN, 476 
Bathus, 478 
celatus, 483 
cancellatulus, 483 
concavus, 484 


concentrico-striatus, 484 


conoideus, 485 
deornatus, 478 
elongatus, 477 
? fimbriatus, 477 
Jlexuosus, 485 
granosus, 392, 486 
illegalis, 486 
inerassatus, 487 
intercostatus, 487 
interstitialis, 487 
mactatus, 487 
papyraceus, 488 
pera, 488 
plicatus, 486 
pusillus, 477 
segregatus, 489 
Sowerbyi, 478 
subelongatus, 477 
transversus, 393 
Pecten, 478 


PECTINIBRANCHIATA, 289 


PECTINID, 476 
Penniretepora, 48 
Lonsdalei, 49 
PENTAMERUS, 208 
Aylesfordi, 211 
brevirostris, 384 
carbonarius, 442 
galeatus, 208 
? globosus, 208 
Knighti, 209 
leevis, 208 
lens, 209 
microcamerus, 210 
oblongus, 211 
undatus, 211 
PENTREMITES, 123 
campanulatus, 123 
Derbiensis, 124 
ellipticus, 124 
PERIECHOCRINUS, 56 
costatus, 56 
moniliformis, 56 


PERISCHOECHINID&, 124 


PretTaLopus, 635 
acuminatus, 635 
dentatus, 626 
Hastingsii, 635 


PETALODUS 
leevissimus, 635 
psittacinus, 636 
radicans, 641 
rectus, 636 
rhombus, 635 
sagittatus, 636 
truncatus, 618 
PETRAIA, 39 
zequisuleata, 39 
bina, 40 
Celtica, 74 
elongata, 40 
gigas, 74 
rugosa, 40 
subduplicata, 40 
uniserialis, 41 
PETRODUS, 637 
patelliformis, 637 
PuHacors, 159 
alifrons, 159 
apiculatus, 162 
Downingiz, 160 
felinus, 164 
truncato-caudatus, 162 
Phanerotinus, 301 
cristatus, 542 
Phasianella ventricosa, 399 
PHILLiPsiA, 183 
gemmulifera, 183 
Jonesii, 183 
seminifera, 183 
Pholadomya Visetensis, 507 
PHRAGMOCERAS, 322 
arcuatum, 322 
intermedium, 322 
yentricosum, 322 
PHYLLOPODA, 134 
PHYSONEMUs, 638 
arcuatus, 638 
subteres, 638 
Pileopsis, 290 
angustus, 523 
neritoides, 523 
vetustus ? 523 
Pinna, 498 
costata, 498 
flabelliformis, 498 
flexicostata, 499 
inflata, 473 
spatula, 499 
Pinnites flabelliformis, 498 
nudus, 498 
Pisces, 575 
Puiacorpa, 575 
PLACODERMATA, 598 
PLAGIosTOMA, 576 
Planorbis cequalis, 542 
Plasmopora, 14 
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PLATYCRINUS, 118 
antheliontes, 119 
coronatus, 119 
ellipticus, 119 
levis, 119 
megastylus, 119 
mucronatus, 118 
pileatus, 119 
vesiculosus, 119 

PLATYSCHISMA, 533 
glabrata, 533 
helicoides, 534 
Jamesi, 534 
ovoidea, 535 
tiara, 535 

Puatysomus, 614 
parvus, 614 
striatus, 614 

PLEUROCONCHA, 257 

Pleurocrinus, 118 

Pleuronectia, 478 

Pleurophorus, 273 
costatus, 497 

Pleurorhynchus elongatus, 617 
minax, 516 

PLEUROTOMARIA, 290 
altavittata ? 524 
angulata, 525 
antrina, 525 
aspera, 398 
callosa, 525 
canaliculata, 530 
catenata, 533 
cirriformis, 526 
concentrica, 530 
conica, 526 
consobrina, 527 
crenulata, 291 
decipiens, 527 
decussata, 526 
erosa, 528 
glabrata, 533 
Griffithi, 528 
helicinoides, 529 
imbricata, 398 
interstrialis, 398 
lenticularis, 291 
Lloydi, 293 
monilifera, 530 
ovoidea, 535 
Permiana, 525 
Sedgwickiana, 525 
striata, 529 
sub-monilifera, 530 

* Tumstallensis, 525 
turrita, 291 
undata, 292 
undulata, 530 
Verneuili, 525 


657 


PLEUROTOMARIA 
vittata, 526 
Yvanni, 530 

PCCILOPODA, 174 

Polycelia, 91 

Polypiaria, 2 

Potypora, 115 
dendroides, 115 
verrucosa, 116 

Po.yruizopus, 641 
magnus, 641 
pusillus, 642 

POLYTREMARIA, 533 
eatenata, 533 

POLYZOA, 44 

PoRAMBONITES, 212 
alta, 212 
dentatus, 192 
elevata, 212 
intercedens, 212 
lata, 212 
latissima, 212 
parva, 212 
pentagona, 212 
plana, 212 
rotunda, 212 
subrecta, 212 
trigona, 212 

PoRCELLIA, 555 
leevigata 542 
Puzosi, 556 

Porites expatiata, 14 
megaustoma, 16 
petalliformis, 17 
pyriformis, 15, 67 
tubulata, 18 

PoRTLOCKIA, 162 
? apiculata, 162 
granulata, 177 
latifrons 177 
Stokesii, 163 

Posmonta, 521 
Becheri, 521 
lateralis, 522 
tuberculata, 522 

Posidonomya, 521 

(PoTERIOCcERAS), 321 
cordiforme, 568 
? cornu-vaccinum, 568 
ellipticum, 321 

Susiforme, 569 
pyriforme, 322 

Potertocrinus, 116 
granulosus, 116 
nuciformis, 117 

Prionotus convolutus, 3 
Jolium, 7 
pristis, 8 
sagittarius, 5 

4p 2 
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PRISTICLADODUS, 642 
dentatus, 642 
Goughi, 643 

Propucta, 390 
aculeata, 458 
analoga, 389 
antiquatus, 471 
aurita, 464 
calua, 465 
cancrini, 457 
carbonarius, 472 
Christiani, 390 
concinna, 467 
Cora, 459 
corrugata, 459 
costata, 460 
costellata, 461 
crassa, 463 
depressus, 248 
Edelburgensis, 463 
elegans, 460 
fimbriata, 461 
Flemingi, 461 
Jlexistria, 466 
gigantea, 463 
Goldfussi, 458 
granulosa, 472 
hemispherica, 464 
Hoppei, 465 
horrida, 465 
Keyserlingiana, 466 
latissima, 463 
laxispina, 458 
limiformis, 473 
lobatus, 461, 462 
longispinus, 461, 462 
margaritacea, 466 
?marginalis, 467 
Martini, 467 
mesoloba, 468 
papillatus, 472 
pectinoides, 466 
plicatilis, 468 
prelonga, 390 
pugilis, 461, 462 
punctata, 469 
pustulosa, 469 
pyxidiformis, 469 
quincuncialis, 470 
seabricula, 470 
Scotica, 463 
semireticulata, 471 
setosa, 472 
spinulosa, 472 
spinulosa, 458 
striata, 473 
sulcatus, 461, 462 
tenwistriatus, 459 
tortilis, 474 
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PRopucTa 
tubarius, 461 
tubuliferus, 465 
undatus, 474 
PRODUCTIDA, 389 
Pronites adscendens, 231 
Propora, 14 
ProrasTER, 60 
Sedgwickii, 60 
PROTOVIRGULARIA, 10 
dichotoma, 10 
Psammopus, 643 
canaliculatus, 643 
cornutus, 643 
porosus, 644 
rugosus, 644 
PsEUDOCRANIA, 187 
divaricata, 187 
PTERICHTHYS, 598 
cancriformis, 599 
latus, 600 
oblongus, 600 
productus, 600 
testudinarius, 600 
PTERINEA, 258 
Pasperula, 259 
Boydi, 259 
demissa, 260 
hians, 260 
?informis, 479 
leevigata, 479 
lineata, 261 
lunulata, 480 
megaloba, 261 
modiolaris, 267 
pleuroptera, 261 
retroflexa, 262 
Sowerbyi, 263 
subfaleata, 263 
tenuistriata, 263 
PTERONITES, 391 
persulcatus, 480 
subradiatus, 392 
PTEROPODA, 286 
Pterygotus leptodactylus, 175 
Piychomphalus, 291 
Prytopictya, 45 
acuta, 45 
costellata, 46 
explanata, 46 
fucoides, 47 
lanceolata, 47 
sublanceolata, 47 
Pullastra antiqua, 397 
complanata, 266 
levis, 271 
Pycnopontl, 614 
PyGoprerus, 608 
mandibularis, 608 


PYGoPTERUS 
Scoticus, 608 
sculptus, 608 
PYRAMIDELLID&, 302 
Pyritonema fasciculus, 10 


RADIATA, 1 
classes of, 1 
RETEPORA, 48 
antiqua, 75 
flustracea, 114 
Hisingeri, 48 
membranacea, 113 
polyporata, 114 
prisca, 76 
undulata, 114 
virgulacea, 115 
Reteporina, 49 
Ruizopvs, 611 
gracilis, 611 
Hibberti, 612 
RHYNCHONELLID&, 199 
Rostellaria angulata, 531 
RUDISTES, 186 


Sanguinolaria concentrica, 503 
?elliptica, 397 
oblonga, 501 
phaseolina, 502 
sulcata, 503 

SANGUINOLITES, 276 
anguliferus, 276 
clava, 504 
decipiens, 277 
inornatus, 277 
Tridinoides, 504 
lunulatus, 505 
striato-lamellosus, 506 
sub-carinatus, 506 
sulcatus, 507 
tricostatus, 507 
variabilis, 508 

SARCINULA, 36 
organum, 37 
Phillipsii, 110 
placenta, 110 
tuberosa, 110 

SAURODIPTERID®, 585 

SavrRorpi, 608 

Sauropsis Scoticus, 608 

Schizodus, 494 
elliptica, 189 
obscurus, 496 
Rossicus, 497 
rotundatus, 497 
Schizotreta, 189 
truncatus, 497 

SeminuLa, 408 
elongata, 409 


SEMINULA 
ficus, 409 
hastata, 409 
juvenis, 410 
pisum, 412 
sacculus, 411 
seminula, 412 
sufflata, 412 
virgoides, 413 
2 Serpularia, 301 
SERPULIN4, 131 
SERPULITES, 132 
earbonarius, 181 
dispar, 132 
longissimus, 132 
Sertulariens, 2 
SrPHONODENDRON, 107 
aggregatum, 108 
fasciculatum, 108 
sexdecimale, 109 
Siphonophyllia, 28 
cylindrica, 89 
SIPHONOTRETA, 188 
Anglica, 188 
micula, 188 
Solemya, 518 
SoLenimya, 518 
? primeeva, 519 
Puzosiana, 519 
Sparsispongia, 66 
Spherexochus clavifrons, 154 
juvenis, 154 
Spheeronites tesselatus, 77 
testudinarius, 62 
SPIRIFERA, 191 
affinis, 379 
alata, 414 
ambiguus, 432 
arachnoidea, 385 
attenuatus, 422 
biforata, 192 
var. biforata, 192 
var. dentata, 192 
var. fissicostata, 193 
var. Lynx, 192 
calearata, 376 
clathrata, 422 
connivens, 447 
costata, 376 
crassa, 415 
crenistria, 450 
erispa, 193 
crispus, 417 
cristata, 415 
cuspidata, 426 
cyrtzna, 193 
decora, 427 
dentata, 192 
disjuncta, 376 
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SPIRIFERA 

duplicicosta, 415 
elliptica, 427 
expansa, 433 
fasciculata, 416 
Sasciger, 415 
jiliaria, 448 
jimbriata, 433 
Fischerianus, 423 
gigantea, 376 
glaber, 428 
glabra, 428 

var. glabra, 428 

var. oblata, 428 

var. obtusa, 428 
glabristria, 434 
globularis, 434 
grandeeva, 375 
grandicostata, 417 
hemispheerica, 419 
heteroclita, 377 
imbricata, 429 
incrassatus, 423 
insculpta, 417 
insularis, 194 
? interlineatus, 193 
Koninckianus, 417 
leevicosta, 375 
? levis, 210 
laminosa, 426 
lineata, 429 
lineata, 429 
lineatus (var.) 427 
Lynx, 192 
minima? 418 7 
nucleolus, 412 
oblatus, 428 
obtusus, 428 
octoplicata, 418 
octoplicatus, 195 
Ornithorhyncha, 418 
ovalis, 419 
papilionacea, 455 
paucicostata, 420 
Pentlandi, 423 
percrassa, 194 
pinguis, 419 
pinguis, 420 
? pisum, 205 
planicostata, 415 
? plebia, 430 
plicatus, 195 
? plicatus, 222 
porambonites, 212 
radiata, 195 
recuryata, 421 
rhomboidalig, 430 
rhomboidea, 423 
de Roissyi, 433 
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SPIRIFERA 
rotundatus, 419, 423 
senilis, 452 
sexradialis, 421 
similis, 430 
sinuatus, 213 
speciosa, 376 
Strangwaysi, 423 
striata, 422 
striatus, 423 
subconica, 377 
subrotundata, 423 
sub-spuria, 195 
symmetrica, 431 
trapezoidalis, 196 
trigonalis, 423 
var. bisuleata, 424 
var. semicireularis, 425 
var. trigonalis, 423 
undulatus, 414 
Urei, 377 
Urei, 377 
Verneuili, 376 
SPIRIFERID&, 191 
Spirigera, 196 
SPIRIGERINA, 197! 
? cuneata, 197 
desquamata, 378 
? Mantiz, 437 
marginalis, 197 
? radialis, 438 
reticularis, 198, 379 
var. aspera, 379 
SpPrroRsis, 131 
tenuis, 131 
SPONDYLOBOLUS, 255 
eraniolaris, 255 
Spondylus Gioldfussi, 458 
SponGarium, 42 
eequistriatum, 42 
Edwardsi, 42 
interlineatum, 43 
interruptum, 43 
SquaLi#, 576 
STAUROCEPHALUS, 152 
Murchisoni, 153 
Steganodyctium Carteri, Plate 2, A. 
Cornubicum, Pl. 2, A. 
STENOPORA, 24 
fibrosa, 24 
? granulosa, 26 
inflata, 82 
tumida, 82 
Stictopora, 45 
acuta, 45 
costellata, 46 
explanata, 46 
Sucoides, 47 
STRAPAROLLUS, 536 
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STRAPAROLLUS 
acutus, 537 
? calyx, 537 
carbonarius, 537 
? eatillus, 538 
costellatus, 538 


? crotalostomus, 539 


Dionysii, 539 
nodosus, 540 
pentangulatus, 540 
pileopsideus, 540 
pugilis, 541 
tabulatus, 541 
STREBLOPTERIA, 482 
levigata, 482 
pulchella, 483 
STREPHODES, 29 
Craigensis, 30 
gracilis, 72 
helianthoides, 73 


multilamellatum, 93 


pseudo-ceratites, 30 
trochiformis, 31 
vermicularis, 73 
vermiculoides, 31 
STREPTOLASMA, 39 


Streptorhynchus pelargonatus, 452 


STRINGOCEPHALUS, 383 
brevirostris, 384 
giganteus, 383 

STROMATOPORA, 12 
concentrica, 12 
concentrica, 65 
polymorpha, 65 
striatella, 12 
placenta, 66 
ramosa, 67 
verticillata, 67 

STROMBODES, 34 
conaxis, 102 
emarciatum, 103 
floriforme, 103 
helianthoides, 73 
Wenlockensis, 34 

Strombodes, 29 

(STROPHALOsIA), 387 
cancrini, 457 
caperata, 388 
excavata, 457 
Goldfussi, 458 
Morrisiana, 457 
parva, 458 
subaculeata, 388 

(STROPHOMENA), 241 
antiquata, 241 
arachnoidea, 385 
compressa, 242 
erenistria, 450 
cylindrica, 450 
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STROPHOMENA 
euglypha, 243 
filosa, 243 
Suniculata, 244 
gigas, 386 
grandis, 244 
Kellyi, 451 
nobilis, 386 
pecten, 245 
pelargonata, 452 
senilis, 452 
simulans, 246 
? sordida, 386 
spiriferoides, 246 
umbraculum, 387 

STYLASTRHA, 107 
basaltiformis, 107 
irregularis, 101 

Stybaxis, 100 
Flemingii, 100 
irregularis, 101 
major, 101 

SyYNBATHOCRINUS, 118 
conicus, 118 

Synocnapia, 114 
virgulacea, 115 

SyYRINGOPORA, 27 
bifurcata, 27 
catenata, 83 
geniculata, 83 
ramulosa, 83 
reticulata, 84 


Taxocrints, 53 
? Orbignyi, 53 
tuberculatus, 53 
Tellinites affinis, 286 
TELLINOMYA, 274 
lingulicomes, 274 
Tentaculifera, 307 
TENTACULITES, 63 
annulatus, 63 
ornatus, 63 
scalaris, 63 
tenuis, 64 
Terebra arcuata, 399 
nexilis, 399 
Terebratula affinis, 198 
ambigua, 432 
aspera, 379 
bidentata, 201 
borealis, 201 
cordiformis, 380 
corymbosa, 443 
crispata, 200 
cuneata, 197 
decemplicata, 201 
de-Roissyi, 436, 443 
didyma, 201 


Terebratula diodorta, 201 
excavata, 439 
explanata, 198 
Jflewistria, 439 
fusiformis, 413 
globulina, 443 
hastata, 409 
hastiformis, 413 
imbricata, 197, 429 
insularis, 194 
juvenis, 410 
lacunosa, 201 
leevicosta, 375 
Lewisii, 202 
lineata, 429 
Mantice, 437 
marginalis, 197 
mesogona, 380 
Michelini, 448 
navicula, 204 
nucula, 204 
pectinifera, 436 
pentagona, 205 
planosulcata, 436 
platyloba, 380 
pleurodon, 382 
prisca, 198 
pulchra, 204 
radialis, 438 
reniformis, 441 
resupinata, 449 
sacculus, 411 
Schlotheimi, 445 
seminula, 412 
sinuata, 213 
speciosa, 376 
spheerica, 200 
squamigera, 437 
Stricklandi, 206 
sulcirostris, 446 
wpsilon, 206 
ventilabrum, 446 
vesicularis, 412 
Wilsoni, 207 

TEREBRATULIDA, 408 

Terebratulites alatus, 414 
biforatus, 192 
complanatus, 409 
cristatus, 415 
elongatus, 409 
lacunosus, 445 
latus, 409 
ostiolatus, 375 
pelargonatus, 452 
Qualeni, 400 
sufflatus, 412 
umbraculum, 387 

TETRABRANCHIATA, 307 

TETRAGONIS, 62 


TETRAGONIS 
Danbyi, 62 
TeErTraspis, 146 
fimbriatus, 146 
seticornis, 147 
THECA, 287 
Forbesii, 287 
TuHeciA, 14 
Thelodus paryidens, 576 
TRACHYDERMA, 132 
? levis, 133 
squamosa, 133 
Trigonoceras paradoxicum, 573 
Trigonotreta, 414 
cristata, 414 
speciosa, 376 
undulata, 414 
TRILOBITAD®, 138 
TRIMEROCEPHALUS, 178 
levis, 178 
Trimerus, 167 
Tropes, 141 
agnostiformis, 141 
tardus? 142 
TRINUCLEUs, 144 
Caractaci, 144 
fimbriatus, 146 
gibbifrons, 145 
latus, 145 
levis, 178 
nudus, 148 
Pradiatus, 146 
TRIPLOPTERUS, 589 
Pollexfeni, 589 
Tripterus, 589 
Pollexfeni, 589 
TROCHOLITES, 323 
anguiformis, 323 
antrinus, 525 
helicinus, 536 
planorbiformis, 324 
Trocuurus, 151, 152 
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TROCHURUS 
nodulosus, 151 
Trocuts, 296 
acutus, 525 
exlatulus, 296 
constrictus, 296 
helicites, 297 
lenticularis, 291 
Moorei, 297 
sub-helicinoides, 529 
Yvanni, 530 
TUBICOLA, 131 
Tubipora catenulatus, 26 
TUBIPORIDA, 9 
Tubiporites catenatus, 83, 84 
Tubuliclida, 24 
TUNICATA, 185 
Turbinites centrifugus, 297 
Turbinolia Celtica, 74 
Sungites, 91 
turbinata, 28 
TURBINOLIDA, 38 
Turbinolopsis bina, 40 
Celtica, 74 
elongata, 40 
pauciradialis, 74 
rugosa, 40 
TursBo, 295 
? biserialis, 535 
carinatus, 305 
corallii, 305 
crebristria, 295 
? helicinus, 536 
Mancuniensis, 536 
Meyeri, 536 
minutus, 536 
octavia, 305 
semisulcatus, 535 
spiratus, 549 
Taylorianus, 536 
Thompsonianus, 536 
tiara, 535 
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TURBO 
Tunstallensis, 536 
? Williamsi, 296 
Turritella cancellata, 303 
conica, 303 
gregaria, 303 
obsoleta, 304 
? tenuistria, 546 


Ulima Phillipsiana, 546 
UnciTeEs, 380 
levis, 380 
UNCITID®, 380 
Unio acutus, 514 
aquilinus, 514 
robusta, 515 
sub-constricta, 515 
UNIONID#, 513 
URASTER, 59 
? hirudo, 59 
primzeyus, 60 
Ruthveni, 59 
Uropteryx striatus, 614 


Venerupis scalaris, 502 
Venus carbonaria, 495 
VERTEBRATA, 575 
Vioa prisca, 260 


ZETHUS, 156 
atractopyge, 156 
sexcostatus, 157 
variolaris, 157 

ZOANTHARIA, 13 

Zoantharia aporosa, 18 
rugosa, 18 
tabulata, 18 

Zoocorallia-octactinia, 9 

ZOOPHYTA, 1 

Zoophyta helianthoidea, 13 

ZOOPHYTARIA, 9 
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APPENDIX A. 


Descriptions of a few Species from Wales and Westmoreland, referred to in the foregoing Work, 
by John William Salter, F.G.S., ALS. 


Ir requires some apology on my part for introducing these few notes into the large work on whieh 
my friend Professor M°*Coy has expended so much time and labour, and in which I have been unwil- 
lingly prevented taking the share I originally intended, both with regard to figures and descriptions. 

The fruits of Professor Sedgwick’s labours in Westmoreland, together with the contributions of his 
friends from the same quarter, added to his own Collections in North Wales, were examined and their- 
localities catalogued in 1843 and 1844, and the summer-months of those years were most pleasantly spent 
with him in Wales, adding to his collections, and recording the localities, on the spot, of all the Silurian 
species we met with in that country. 

But subsequent engagements prevented me from working out the materials thus brought together, 
further than as regards the Crustacea and a few of the Mollusca; and as Professor M°Coy has fully 
described all the species, old as well as new, it is only necessary for me to give the characters on which I rely 


for the establishment of the few species to which my name is attached. 


February, 1852. 


RADIATA. 


Ref. Plate 1. D. fig. 8. 


Stems very long: below smooth and cylindrical, with a 
single row of about six tubercles round each joint,—near the 
pelvis without tubercles, but annulated, with a few rings; pro- 
minent, the intermediate ones being narrow. Pelvis small, the 
plates with six large deep pits round each ; arms ten, each 
twice branched, about twice and a half the length of the pelvis. 

The great length of the stems, which are frequently fifteen 
or sixteen inches long, and beautifully tuberculate, characterise 
this species; the stem is even and cylindrical in the lower part, 
with but few tubercles on each ring; the tubercles become 
more numerous as the stem is followed upwards; but for some 
inches below the pelvis the rings become alternately more pro- 
minent than the others, and the tubercles are quite lost. The 


AcTINocRINUS PULCHER, Sp. WVov. 


arms are close jointed, and clothed with tentacles from their 
first bifurcation. 

So perfectly are the casts made in the flagstone, that it has 
been rendered possible to figure the specimens as if in relief ; 
and the deposition of the mud has been so tranquil, that the 
arms have not been disturbed in position, each branch lying at 
an equal distance from its fellow on either side. 

Loc.—Wenlock shale of Nant-gwrhwyd-uchaf, S. of Llan- 
gollen. 

Encrinite fragments were found throughout the whole of the 
N. Welch strata by Prof. Sedgwick and myself, forming a large 
part of the Bala limestone in certain localities. In the Caradoc 
sandstone and Upper Silurians of Denbighshire they are com- 
mon where the strata are sandy, but rare where composed, as 
in the above instance, of fine shales. 


ARTICULATA. 


SERPULITEsS DISPAR, Sp. Nov. Pl. 1. D. fig. 11, 12. 


Sp. Ch.—Flat, membraneous, rapidly tapering, curved, 
finely corrugated obliquely or transversely ; the edges thick, 
rounded, 

This species shews a great disparity between the edges and 
the surface ; such a difference could not be accounted for by 
pressure, for the calcareous or rather corneous matter seems all 
collected on the thick edge, leaving the rest but thin mem- 
brane. 

S. longissimus is distinguished by the uniform shelly texture 
of its laminated tube; the lamine are so much thickened on 
the two lateral edges as to form solid bars of shell along them ; 
it is always compressed, and there is every reason to believe 
this is the natural state, not the result of pressure. It often 
attains the length of eighteen or twenty-four inches, and, con- 


trary to the usual habit of mud-burrowing Annelides, often 
assumes a subspiral form. 

Loe.—Ludlow rock, Kendal; in several places. 

Cornuuires, Schlotheim. 

I only mention this genus, because it, as well as Tentaculites, 
has been referred to various families. Dr Volborth has supposed 
Cornulites to belong to the Cystidea, as the stems of Echino- 
encrinites. It is true they much resemble them, and to heighten 
this resemblance, the conical stems of Ech. striatus are striated 
lengthwise, and have their lower edges imbricated downwards. 
But then these rings are moveable one on the other, while the 
joints of Cornulites are continuous in substance, forming a 


| single rigid tube. Both genera are evidently tubular and cel- 


lular shells,—the cellular structure at the varices being clearly 
shewn in the figures in the “Silurian System.” In the British 
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Association Reports for 1845, I have endeavoured to shew 
that they are Serpulina. And Prof. Forbes has since kindly 
pointed out to me, that a corneous Annelide, of similar form 
but thin texture, occurring in very deep water in the Egean, 
seems to confirm my opinion. 

When the exterior coat of a Cornulites is stripped, the cel- 
lular structure at the varices appears about half-way down each 
cup; the tube is narrower at the mouth than at the back of 
each joint—in all probability this is due to the inversely conical 
shape of the head, and this character is more strongly marked 
in the full grown animal. 

The internal cast of Tentaculites also is different from the 
external form, just as in Cornulites ;—the thick varices of each 
ring presenting on the cast a step-like form; this is well 
shewn in the common Silurian species 7. annulatus, Schlo- 
theim, which when the shelly tube has disappeared in the ma- 
trix, always appears as the 7’. scalaris of Schlotheim, but when 
the exterior is preserved, or what is more frequent, when the 
impression of the outer surface remains, the surface is regularly 
covered by longitudinal strie exactly resembling those of 
Cornulites ; I believe this has not before been observed. 


Cyruere? umponata, Sp. Nov. Ref. Pl. 1.E. fig. 6, (as Cera- 
tiocaris ?) natural size and magnified. 


Sp. Ch.—Smooth, broad-oval, oblique, margined round the 
anterior end, or that side where the general convexity rises to 
an umbo. Length nearly a quarter of an inch. 

A common species, varying from nearly round to oval : the 
convexity sometimes diagonal. 

Loc—N. Wales, in Cambrian rocks. 


Beyricura, M ‘Coy. 


A genus easily recognized, now that its characters have 
been described by Prof. MeCoy. Formerly it was associated 
with Agnostus, a true trilobite, from which the separated valves 
are at once distinguished, by their unequal division into lobes. 
The genus now contains four or five species. 

The valves are oblong and convex, their dorsal margin 
slightly concave or straight, the ends nearly equal: the surface 
deeply grooved, dividing them into two or more ridges—a 
raised rim, separated by a deep concentric furrow, runs round 
the ends and ventral margin (in our three British species). 


Pl. 1. E. fig. 3. 


Syvn.—Agnostus pisiformis, Salter, in Quart. Geol. Journ. Vol. I. 
p. 20 a, &e. B. complic. id.in Memoirs Geol. Survey, Vol. IT. 
Pt. 1. Pi. 8. fig. 16. 


Sp. Ch.—Smooth, compressed, oblong, the ends rounded ; 
three transverse tubercles, or ridges, united towards the ventral 
edge, and separated by a deep concentric furrow from a thick 
rim which runs round the ends and front ; the caudal tubercle 
deeply bifurcate. 

Internal casts frequently lose the thick marginal rim. 


BEyYRICHIA COMPLICATA. 


The 


caudal tubercle varies in shape, and sometimes, instead of being 
bifurcate, is divided into two, which lie nearly parallel. The 
species can hardly be mistaken, and is very plentiful in the 
Cambrian rocks. 

Loc.—N. Wales. 


Beyrica1a stranecunata, Sp. Nov. Pl. 1. E. fig. 1. 
Syvn.—Cytherina levigata, Salter, in Quart. Geol. Journal, Vol. I. 
445. 

Sp. Ch.—Granulose, ovate-reniform ; a raised marginal rim, 
separated by a deep furrow, round the anterior half of the 
ventral edge ; a transverse deep sulcus runs obliquely from the 
dorsal edge nearer the smaller (anterior) end. 

Our figure represents the ventral rim as probably produced 
round both ends; we do not feel sure of it—and the specimens 
seem rather to indicate that it is confined to the anterior half 
or two-thirds. The fossil has much the aspect of a Cypridina, 
when the rim is lost, as it frequently is—but the short furrow, 
bounded anteriorly by a swelling, runs from the dorsal, not the 
ventral edge. 

Loe.—Coniston, Lancashire, Cambrian. 

Puacors, Emmerich. 


Including under this genus all the forms (or subgenera) 
which have been described as Cryph@us, Odontochile, Phacops, 
and Portlockia, we have an extensive and natural genus, begin- 
ning in nearly the lowest part of the Cambrian rocks, and 
extending upwards to the Devonian—probably even to the 
best of the Carboniferous system. 


P. (Opont.) oprustcaupatus, Sp. Nov. Ref. Pl.1. G. figs. 15, 16. 

Syn.— Asaph. caudatus, Salter, Quart. Geol. Journ. Vol. I. p. 446. 
P. oprusicaupatus, id. Mem. Geol. Surv. Decade II. Pl. 1. 
p. 7, note. 


Sp. Ch.—Head broad and short ; glabella with very distinct 
furrows, the uppermost lobe not much larger than the rest ; 
cheeks wide, with a short and narrow posterior spine; tail 
short, broad, subtriangular, obtusely angulate at the end; axis 
broad, convex, 11-12 ringed, obtuse; lateral ribs, about nine, 
nearly straight, distinctly interlined, abruptly terminated against 
the narrow equal margin. 

It is the tail which differs so much from the other British 
species of the genus as to render it necessary to give a new 
name ; the head, though wider and with much smaller head- 
spines than P. caudatus*,is yet very like it in general contour ; 
it also resembles Ph. rotundifrons, Burm. The neck-furrow 
on the cheek, which in P. caudatus is broad and turns upward, 
is in this narrow, and runs close along the straighter posterior 
margin. We have not the eyes preserved. 

Loc.—Coldwell, Westmoreland, Upper Cambrian. 


P. (Puac.) auirrons, Sp. Nov. Ref. Pl. 1. G. fig. 12 (and tail, 
18,14). 

Sp. Ch—Cephalic shield very convex, tuberculate, semi- 

circular, truncate and with two projecting angles in front ; 

glabella subtriangular, wide above, the forehead lobe wide 


* Phacops caudatus has been referred to as occurring in two or three localities in the Lower Silurian rocks of NV. Wales. (Quart. Geol. 
Journ. Vol. 1. p. 20, 21). There is no good evidence of this. It occurs there plentifully in the upper Silurian ; and in S. Wales has been 


found in Lower Silurian. 
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and confluent with the thickened front margin; lateral lobes of 
the glabella short and indistinctly marked, the upper lobe but 
little larger than the rest ; eyes rather small, cheeks prominent 
along their inner edge, posterior angles rounded ? 

The peculiar character of this species, and to which the 
name applies, consists in the absence of any separating furrow 
between the upper lobe of the glabella and the outer margin of 
the cheek ; the glabella thus seems to be drawn out into it on 
either side. 


(‘Tail convex, truly semicireular, the axis obtuse, reaching 
fully four-fifths the length of the tail, and with eight strong 
rings ; the lateral portions with seven distinct furrows, directed 
outwards, and but very little arched, they terminate abruptly, 
and leave a very narrow margin. 

We can only suppose this tail to belong to the large head 
which occurs with it in tolerable plenty ; and as the tail is quite 
that of the genus, we have but little doubt of it.] 

The tail of P. sclerops, as figured by Dalman, is considerably 
like that we have associated with this species, and the head also 
a good deal resembles Swedish specimens which we have seen 
labelled as P. selerops,—they do not however appear identical. 

From P. Odini, our species is easily distinguished by the 
more equal lobes of the glabella, the lower lobes also being quite 
distinct. P. Jamesii, Portlock, appears also to be an allied 
species. 

Loc.—Capel Garmon, Llanrwst, N. Wales, in Cambrian 
rocks. 


P. (Puac.) apicunatus, Sp. Nov. Ref. Pl. 1. G. fig. 17—19. 


Sp. Ch.—Head longer than a semicircle. Glabella elon- 
gate, with nearly parallel sides, and small circumscribed basal 
lobes; the middle pair of furrows faintly marked, the upper 
ones distant, and very oblique; the eye narrow, gently curved, 
and extending along the two upper glabella lobes; angle of cheeks 
nearly square. Caudal shield triangular, nearly equilateral, 
marginate, with a recurved mucro at the apex; axis narrow, 
prominent, with six or seven ribs distinct, lateral furrows four, 
besides the uppermost one, interlined. Thorax......... 2 

In many respects like P. Downingie ; but the long glabella, 
with its very oblique upper furrows and the circumscribed 
basal lobes (like those of the subgenus Portlockia), distinguish 
the head, while the pointed and recurved tip of the longer tail 
well distinguishes that part. There are no other species that 
we think can be confounded with it. This species appears to 
be strictly a lower Silurian one, and is common in the slaty 
rocks of the Bala series, often much squeezed in the direction 
of the cleavage. 

Loc.—Bala; Pwllheli; Berwyns, &c. N. Wales ; Cambrian 
rocks. : 

CaLyMENE PARvirrons, Sp. Nov. Ref. Pl. 1. F. fig. 7. 

Sp. Ch.—Cephalic shield much depressed, semicircular, 
flattish ; glabella narrow, short, subconical, with two lateral 
lobes directed forwards, terminal one small, and not prominent ; 
front margin as long as the glabella, exclusive of the neck-seg- 
ment; the eye distant from the glabella, and placed very for- 
wards, just in advance of it. Cheeks a little more prominent 
than the glabella. 

Distinct from C. duplicata, the tail of which is figured in 
the “ Silurian System” as an Asaphus, by the great projection 


forwards of the front margin beyond the glabella. To that 
species, however, and to Calym. Baylei, Barrande, it is most 
closely allied. 

Loc.—Tai-hirion, near Arenig Fawr, N. Wales, in Lower 
Cambrian. 


Cuerrurus cLavirrons, Dalm. Ref. Pl. 1. G. fig. 9. 


Syn.—Cal. clavifrons, Dalm. Palead. pp. 58, 59. Lovin. Ofv. Ve- 
tenskaps. Acad. 1844. Spherewxochus juvenis, Salter, Mem. 
Geol. Surv. Vol. IT. Pt.1. Pl. 7. figs. 1 to 8 (exclude 3b.) and 
description of tail, ibid. Errata, p. viii. 


The small specimens on our plate shew only the young 
state, when the glabella is more globular than in advanced age. 
In the Memoirs Geol. Sury. quoted above, it is described as 
having no head-spines. We have since seen them in specimens 
which retain the crust:—internal casts frequently mislead in 
this respect, as Burmeister has shewn. 

The full description by Lovén of this species leaves no room 
to doubt that it was a Cheirurus with the ordinary nodular 
pleure of that genus. The tail too, as described by him, agrees 
well with the fragment mentioned in the Errata to the “Survey 
Memoirs,” Vol. II. Prof. M°Coy has very properly separated 
the tail there figured (fig. 3 6.), and also in our Pl. 1. F. fig. 10, as 
distinct ; we had overlooked it in describing the species. 


Loe.—Bala, &e. see p. 154, Cambrian rocks. 


Cysete, Lovén. 

The species of this genus were referred by Dalman to Caly- 
mene, but have since been distinguished by the above-mentioned 
naturalist. Dr Bock, in the “Gea Norvegica,” had indicated 
the group, but not characterized it. It is very remarkable for 
the long pedunculate eyes, twelve rounded thorax segments, 
most of which extend into long points directed back, and for 
the tail, the lateral ribs of which are few and turned back- 
ward, while the axis is cut up into a great number of segments. 
Dr Volborth of St Petersburg has given excellent figures, which 
shew that the facial sutures are much like those of Calymene, a 
small rostral shield being inserted in front. He proposes to re- 
store the name Zethus to the genus, because Pander had so named 
one species ; and I see that Professor M°Coy follows him. But 
Pander had a mere fragment, and evidently intended a species 
of Cheirurus for the type of his genus; his description and 
figures, moreover, are so very uncertain, that his name cannot 
be accepted for either group without creating confusion. 


C. rucosa, Portl. Ref. Pl. 1. G. fig. 8 (magnified). 
Syn.—Ogygia rugosa, Portlock, Geol. Rep. 302. t. 5. fig. 10. 


Caudal shield long, triangular, axis equal to the deflected 
side lobes, with about twenty-eight rings effaced down the 
middle, which is occupied by a broad smooth band; in the 
upper three-fourths these rings at intervals become stronger 
and more prominent, but there are no tubercles down the cen- 
tral line ; side lobes more prominent at first than the axis, but 
towards the end of the tail strongly bent down: lateral ribs five, 
directed longitudinally, each with three or four tubercles; an 
intermediate rib and rugose surface between the upper ones; 
the last two or three from each side uniting beyond the axis in 
a 4-5 spined point. 
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This pretty species agrees exactly with Portlock’s original 
specimen, which is far larger, but less perfect—the only differ- 
ence in ours being the presence in the upper part of interme- 
diate ribs between the larger ones. The lower part of the axis, 
where it is most prominent, has a few tubercular longitudinal 
ribs: all the lateral ribs have terminal spines, but the four last 
ones are much longer ; they are united for some distance, and 
then diverge to form the serrate tip of the tail. 

Loc.—Coniston limestone: the specimen has been presented 
by J. Marshall, Esq., of Leeds. 


Encrinurus, Emmerich. 

This includes those species of Cybele which have none of the 
thorax segments produced into spines, but all of equal length ; 
and a further difference has been shewn by Dr Kutorga, viz. 
that there is no rostral shield, but a vertical suture separating 
the cheeks in front. E. punctatus forms the type of the genus, 
which is further distinguished from Cybele by having but 
eleven thorax rings. 


E. sexcosratus. Pl. 1. G. fig. 6, 7- 
Syn.—Cypbele sexcostata, Salter, Mem. Geol. Survey, Vol. II. 
Pt. 1, Pl. 8. fig. 10 (not fig. 9). 


Perfect specimens of this species are now in the collections 
of the Geological Survey, and will be figured very shortly in 
one of the Decades. They shew that the head provisionally 
associated with this peculiar and characteristic tail, in the 
work above quoted, was erroneously attributed to it; the gla- 
bella of the true head is much more clayate, and like other 
species of Encrinurus. 

Loc.—Bala, N. Wales, Cambrian rocks. 


Licuas noputosus, Sp Nov. Ref. Pl. 1. F. fig. 16. 


This caudal shield appears to differ from any previously 
published, and though not perfect it seems necessary £0 give it 
aname. I see that my friend Professor M°Coy refers it to the 
genus Trochurus of Beyrich: but I regard that as only a 
section of Lichas, and M. de Barrande agrees with me. 

Caudal shield granulose, rudely triangular, with two lateral 
serratures and a terminal pair; axis half the length of the tail, 
convex, with four rings and a terminal prominence from which 
a narrow ridge runs to the end of the tail; the two upper lateral 
ribs are prominent and nodulose at their ends; they reach the 
base of the serratures, the lower ones are short and almost 
round: the interstices are nodular. 

The species is allied to LZ. /awatus, but the nodular character 
of the ribs and interstices will distinguish it readily. I think 
the artist has not represented the terminal pair of serratures as 
sufficiently projecting ; but I hope the species will be recog- 
nized by the characters mentioned above. 

Loc.—Pont-y-Glyn, Diffwys, W. of Corwen, Cambrian 
rocks. 

Innanus Davisu. Ref. Pl. 1. G. fig. 36. 
Syn.—I. Davisii, Salter, Mem. Geol Survey, Decade II, Pl. 2. 


To the description given in the above reference we have at 
present nothing to add, except to say that the name is given in 
recognition of our friend J. E. Davis, Esq. of 1m Court, Temple, 
a gentleman who has taken much pains to illustrate the geology 
of Wales. Our figured specimen is presented by him. 


Intznus Murcuisont, Salter. Ref. Pl. 1. G. fig. 88, 34, 35. 
Syvn.—J. Rosenbergii, Salter, Mem. Geol. Surv. Vol. Tl. Pt.1. 
Pi. 5. f.6—8. I. Murchisoni, id. Decade IT. (1849) Pi. 2, 
page 4. . 


We at first thought this species identical with the 7. Rosen- 
bergii, described by Kichwald in his account of a journey through 
the Baltic provinces. But a subsequent consideration has in- 
duced us to separate them. Eichwald’s figure is very incom- 
plete, though he had apparently seen better specimens. The 
eyes are figured as at some distance from the axal furrows, and 
described as close to the neck margin, (margini postico proximé 
sitis) while in ours they are near the furrows, and fully their 
own diameter from the posterior margin. This character is 
one of considerable importance in the genus. 

There are certainly some points of resemblance, especially 
in the thorax, but in the absence of better evidence, we think 
it is safer to distinguish by a separate name a fine and well- 
marked species, distinct from any yet described, unless it may 
be the above doubtful figure. 

Tilenus giganteus, Burmeister, is like our species, but we 
cannot identify it; the axis appears to be not nearly so wide in 
proportion to the pleure. 

Our specimens are much narrowed by pressure in the direc- 
tion of the cleavage :—and this makes the really broad axis of 
the tail, f. 35, appear much too narrow :—it is from a much 
younger specimen than the head and thorax. 
remarkably covered with short lines and puncta. 

Loe.—Black shaly limestone, Coniston Water, in Cambrian 
rocks. 


The surface is 


Intanus Bowmannt, Salter. Ref. Pl. 1. E. f. 19. 
Syn.—I. centrotus, Portlock, Geol. Rep. Tyrone, Pl. 10. f. 8—6. 
I. Bowmanni, Salter, Mem. Geol. Surv. Vol. IT. Part 1, 
Pl 8. f.1, 2. Decade II. Pl. 2, page 3. 


This is readily distinguished from all the other British spe- 
cies by having only nine rings; but this peculiarity is also 
present in J. centrotus of Dalman, to which it has been referred, 

We have fortunately of late examined a specimen of J. 
centrotus from Christiania, in Sir R. I. Murchison’s cabinet, 
and find it well distinguished by several characters. The eyes 
are as backward, but not so far outward as in J. Bowmanni, 
the axal furrows of the head do not converge, and are in this 
specimen considerally longer. The head angles of our species, 
too, appear even in Captain Portlock’s examples to have been 
quite destitute of a point, while in others from Kildare which 
agree well with them, the corner of the head was evidently 
rounded. These Kildare specimens agree so closely with those 
which were described by Portlock, that we cannot doubt their 
identity, more especially as the species is a common one in the 
Lower Silurian rocks, and we have recognized it from several 
localities with the same characters, both in young and old spe- 
cimens. 

The tail in this specimen of J. cenévofus, still further differs 
by being flatter, wider, the fulcral point much further out to 
correspond with its place in the pleure, and the axis, instead of 
being scarcely marked as in our species, is distinet half-way down 
the tail, and beneath the crust it is marked by two or three 
rudimentary upper rings. In this particular the difference is 
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perhaps more marked than in any other, for the tail of the 
British species is regularly convex, and the axis is scarcely 
marked even by an indentation on the upper edge. 

The position of the eye at once separates this species from 
T. Davisii, though they occur together in the Bala limestone ; 
I. Bowmanni is by far the more common species. 

Loe.—Llanwddyn, Montgomeryshire, Cambrian rocks. The 
late Mr Bowman found the specimens figured, and his son, 
J. E. Bowman, Esq., of King’s College, kindly presented them 
to the Woodwardian Museum. 

I had not intended, in so short an Appendix, to introduce any 
species on which I differed from the author of this work, as to 
the nomenclature. In the present genus, however, the differ- 
ences between the species are so little apparent, consisting 
chiefly in differences of proportion and position of the organs, 
that I depart from my rule, having carefully re-examined the 
species, 


Homatonorus Brsutcatus, Sp. Nov. Ref. Pl. 1. G. fig. 24 to 
28 (and var. B. minor, figs. 29—81), 


Sp. Ch.— Unarmed ; eyes behind the middle of the head ; 
thorax not at all trilobed,—the fulcrum close to the broad axal 
lobe; tail parabolic, rounded, the axal furrows very faintly 
marked, with about eight lateral furrows, the two upper ones 
on each side strong, the rest faint. 

The head found everywhere with this species is but mode- 
rately convex; the glabella, considerably narrower than the 
cheeks, is bounded by very indistinct furrows on the upper 
surface of the crust, but beneath it both the axal and neck- 
furrows present strong ridges, which therefore cause deep sulca- 
tions on the cast. The front margin is a little recurved ; the 
facial suture nearly vertical above the eye, which is not very 
close to the glabella, but placed more than half-way down the 
cheek. The body with regularly arched (not trilobate) broad 
smooth segments, the axis of each wider than the pleure, and 
only separated from them by a depression with an angular 
convexity in front of it, this angular point forming the fulcrum. 
From this part the pleure are arched forward (those behind 
most so), and at their broad round ends bent sharply down. 
Tail convex, with about seven or eight lateral furrows, the two 
uppermost on each side very deep, the third less so, and the 
rest faint; the axal lobe not equal in width to the sides, from 
which it is divided by very slight axal furrows; it is broadly 
conical, and terminates without any abruptness at three-fourths 
the length of the tail; the margin is narrow and flat. T'ri- 
merus platypleurus, and T. Jacksoni of Green, are nearly allied 
to this, but are distinguished by the proportions of the tail, 
which are all shorter than in our species. 

Loe.—Figs. 24, 26, 27, from the Caradoc sandstone, Witting- 
slow, near Acton Scott, Shropshire (collection of the Geol, Soc.) 
Figs, 25, 28, Cambrian, Tremadoc, N. Wales, 
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Var. g. minor. Pl. 1. G. 29-81. 

We hardly think this deserves the name of a variety, but it 
is smaller than the typical form, the furrows which surround 
the glabella are stronger, and the two upper ones of the tail not 
so distinctly marked ; the eyes, too, seem placed a little more 
forward, and the front margin more turned up. It is possible, 
but not very likely, that these may be characters of the younger 
individual. 

Loe.—Lower Silurian. 
moreland. 


Fig. 29, 30, Bala. Fig. 31, West- 
Homatonorus rupis, Sp. Nov. Ref. Pl. 1. E. figs. 20, 20 a. 

Sp. Ch.—Thorax strongly trilobate ; tail with a rather nar- 
row and prominent axis, with six or seven distinct ribs, its apex 
prominent, indistinctly ribbed; axal furrows strong; sides 
with six or seven ribs, tubercular at their origin. 

We have but imperfect specimens of this, and as in the 
former species, only describe internal casts ; and we refer fig. 
20 a with some doubt to the species, as it has a broader axis, and 
the ribs are fewer and larger ; but it is probably the older state. 

The tail is distinguished easily from that of H. bisulcatus, 
by the tubercular strong ribs, and the distinctness of the axis 
from the sides ; the anterior edge is much curved, while that of 
H. bisulcatus is but little so. Nearly perfect specimens in the col- 
lection of the Geol. Survey confirm the distinctness of the species, 

Loe.—Capel Garmon, Denbighshire, Cambrian. 


Ref. Pl. 1. G. fig. 82. 

Caudal shield very conyex, with eight interlined lateral 
furrows, and about eight on the short broad axis. 

It appears to differ from both the above species, but is not 
perfect enough to deserve a name. 

Loe.—Bryn Eithin, Caernaryonshire, Cambrian rocks. 

Evryrrerus cepuaaspis, Sp. Nov. Ref. Pl. 1. E. fig. 21. 

This curious head was at first supposed to belong to a 
flattened species of Trilobite, but the absence of all facial 
sutures, or of any distinct glabella, and the general correspond- 
ence in form with other species of Eurypterus, enable us to 
refer it to that genus—of which it appears to be the only ex- 
ample yet described from the Silurian rocks—those from Ame- 
rica and Russia being from strata of Devonian age, and that 
in Britain from the carboniferous rocks. 

The head is half elliptical, three-fourths as long as broad, 
undivided, regularly and very gently convex; the eyes placed 
behind the anterior third, and as far from each other as from 
the front margin. A faint ridge, forked upwards from the 
region of the eyes, runs down the middle, and a distinct and 
flattened but narrow border surrounds the front and sides, of 
about equal width throughout. 

The specimen has lost all traces of the crust, as indeed is 


Homatonotus — Sp. 


| the case with all the fossils in the compact sandstone in which 


it occurs. 
Loc,—Kirkby Moor, Kendal, in Ludlow rocks. 


MOLLUSCA. 


Conuraria, Miller. 
This genus of Pteropods varies much in shape, and especi- 
ally in the transverse view; for while C. quadrisulcata has 
a nearly square section, the C. Sowerbyi is greatly compressed. 


If we consider, as it appears to me we ought to do, that in this 
compressed species the two opposite angles of the flatter sides 
are the dorsal and ventral ones, we shall then, I think, have a 
character by which we may be able to trace these parts in the 
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squarer species, and in some which are probably compressed 
laterally ; for I find that the line where the usual transverse 
ribs are bent or broken at about the middle of each lobe, is not 
really in the middle in all cases, but is nearer the dorsal and 
ventral angles than the lateral ones; and again, the two lobes 
which form the dorsal side are sometimes wider than those two 
which form the ventral face. Of course this will only apply to 
the symmetrical species, and not to those which have been 
described and figured as rhomboidal, with the opposite sides 
only equal. And there are several other forms of this remark- 
able genus. 


C. SowrrsByi1, Defrance. 

Syn.—C. quadrisulcata, Sowerby, Sil. Syst. t. 12. fig. 22. C. 
Sowerbyi, Defrance, Dict. Sc. Nat. and De Blainv. Mala- 
cologie, 377, Pl. 14. fig. 2. De Vern. and Keyserl. Geol. Russ. 
t 24. f. 5. 

Variety 2 C. gerolsteinensis, De Vern. and d’Arch. Geol. Trans. 

2nd Series, Vol. 1V. | 1.81. fig. 5. 


Sp. Ch.—Rather quickly tapering, depressed dorsally, sur- 
face of the lobes gently and regularly convex, with sharp 
transverse ribs continuous and angularly bent (not arched) 
over the submedian line, and ending on a higher level at the 
dorsal than at the lateral furrows; longitudinal strie regular 
between the ribs, which they render granular in parts. [Septum 
finely striated in the longer diameter, and with a central com- 
pressed umbo ]. 

After examination of numerous specimens, I can find but 
little characteristic differences in the variable strie between 
this and C. 4 sudcata. In the latter the transverse ribs are fine 
or coarse, and either angularly bent or arched continuously 
over the submedian line, or broken at this point and inserted 
one above the other ; but the general form is more elongate than 
in C. Sowerbyi,—the section too, is square; in our species it is 
an acute rhomb, and this is not the result of pressure, for it is 
observable in every specimen. The shell figured in the Silu- 
rian System is terminated abruptly at the smaller end by a 
septum, which has been particularly described by Mr Sowerby, 
and is a very curious thing. De Koninck says that sections 
haye been repeatedly made, and no septa found in true 
Conularia. Yet this is certainly a continuation of the general 
surface, and has a central umbo, which might have been pierced 
by a siphon. I beg to offer as an explanation of it, that the 
apex of the shell had been broken off, and the septum was the 
animal’s attempt to fill up the hole as in Cuvieria ; this may 
account for the ornamented surface, and perhaps for the acu- 
minate central point. But Hall speaks positively of septum and 
an excentric siphuncle in this species, so that the matter is 
still open to observation, Conulariu teres Sow., which has real 
septa, is by common consent allowed to be a Cephalopod. 

Loc.—Upper Silurian, Westmoreland ; Cambrian, Bala, N. 
Wales. The variety with fine strie, which we have referred 
to C. gerolsteinensis, De V., occurs in the Upper Ludlow, Kendal. 


Ref. Pl. 1.L. fig. 24. 
Syv.—C, Gervillei, De Vern. and d’ Arch, Geol. Tr. 1. e.t. 29, 
Sig. 8 (not fig. 4)? 

Sp. Ch.—Moderately conical, compressed a little laterally, 
ventral lobes smaller than the dorsal; lobes flat, crossed by 


C. sustiuis, Sp. Nov. 


very fine close ribs, continuously arched over the submedian 
line, which is nearer the dorsal and ventral than the lateral 
furrows ; longitudinal strie very faint. 

The extreme fineness of the ribs distinguish this species 
from all yet described, except, perhaps, Eichwald’s C. Buchii, 
and De Verneuil’s C. Gervillei, from the Rhenish strata. Un- 
fortunately, of the latter we have’ not ‘specimens of similar age 
for comparison, and that species is not described as inequilateral, 
nor does it taper nearly so much as ours. Nor can we identify 
Eichwald’s imperfectly described C. Buchii, Sil. Syst. of Estho- 
nia, p. 111, since that species is said to be more rapidly conical 
than C. quadrisulcata in the young part,—ours is less conical. 

The chief peculiarity of our shell is the inequality of the 
lobes, and the lateral, not dorsal, compression of the form. 
Agreeably with this, the submedian line is considerably nearer 
those furrows which mark back and front; attention to this 
character will probably enable us in all cases to ascertain which 
portion of the body we observe. 

Loc.—Collinfield; Brigsteer; and Benson Knot, Kendal, 
in Ludlow Rocks. 


Orrnoceras Vacans, Salter. Ref. Pl. 1. L. fig. 28 and 29. 
Syn.— O. vagans, id. Geol. Quart. Journ. Vol. V. Pl. 6. fig. 6. 


Sp. Ch.—Smooth, long-tapering when young, more conical 
when old; septa broad elliptical, oblique on the longer axis, 
moderately distant in the young shell, distant more than the 
diameter in middle age, and by less than one-fourth of it when 
old; deep, cup-shaped ; siphuncle prominent, central. 

Var. «.—Septa in middle and old age much closer. 

Var. 8.—Conical in the young state. 

This common species differs from O. distans, Sil. Syst., in the 
less size and in the position of the siphon. A large series of 
specimens shews how much care is necessary in establishing 
species on the distance of septa and general conic form, unless 
the species distinguished are known in similar ages. In its 
youngest state, when the growth was comparatively feeble, 
the septa, which may be considered as varices of growth, are 
not far apart; in middle-age vigour, if it be not checked by 
untoward causes, the growth is quicker, and in full age it is 
proportionally slower, while the diameter expands as the shell 
attains its full size, and when probably the ova are developed. 
This sudden increase of diameter is sometimes very marked in 
Orthoceras and the allied genera, and we think may be attri- 
buted to the cause above mentioned, viz. the enlargement of 
the reproductive organs. 

Loc.—Bala limestone, N. Wales ; Coniston, Westmoreland ; 
Cambrian. 


O. Bacuuirorme, Sp. Nov. Ref. fig. 27. Pl. 1. L. 
Syn.—O. linearis, Munst. Beitr. Heft. 3. t. 19. fig. 1? 


Sp. Ch.—Long, linear, smooth, with a deep sinus in the 
lines of growth on one of the flatter sides; section long-oval ; 
septa flattish, a little oblique, about one-fourth their diameter 
apart ; siphuncle central. 

The portion figured hardly tapers at all, but we cannot 
estimate the length from this circumstance ; and as it is an inte- 
rior cast, there may be fine transverse strie on the outside ; if so, 
it would be very difficult to separate it from O. linearis, the 
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septa and form of which it imitates. The sinus of the mouth 
occurs on the higher side of the oblique septa. 
Loe.—Brigsteer, Westmoreland, in Ludlow rocks. 


ORTHOCERAS DIMIDIATUM, Sow. 
Syn.— 0. dimidiatum, Sow. in Sil. Syst. t. 8. fig. 18. Munster, 
Beitr. 1840, t. 19. fig. 2. 

Sp. Ch.— Slender, surface transversely undulated ; waves 
reaching but half across ; septa moderately distant.” Sow. 

The section appears to be oval, the ridges of growth (they 
are hardly undulations) are sometimes on the dorsal and some- 
times on the ventral side of the shell, and, as they are oblique, 
in one case they point backwards,—in the other, rise forwards 
from the margin. 

There are specimens of both in Mr Sharpe’s cabinet from 
Radnorshire. 

Loe.—Brigsteer ; and Derby Arms, near Kendal, in Ludlow 
rock. 


O. TorQuATUM, Munst. 
Syn.— 0. torquatus, Munst. Beitr. 1840, p. 101. 


Sp. Ch.—Cylindric, linear ; crossed obliquely by close strong 
strie, which are distant, oblique, and lost on the ventral side in 
the young shell, but less oblique and continuous across as it 
grows older; near the mouth the shell is crossed only by fine 
strie, some more prominent than the rest. 

Munster gives no specific characters to his species, and I 
have tried to supply one from tolerable specimens sent by him 
to Cambridge. The siphon is not visible, but he says it is cen- 
tral, and the septa close. 

I believe I cannot be wrong in referring a fragment found in 
the Ludlow rock of Kendal to this strongly-marked species; 
the specimen is of larger diameter than Munster’s before the 
change of striation takes place. 

Loc.—Helme Foot, Kendal, in Ludlow rock. 


O. privayvum, Forbes Sp. 
Syn.— Creseis primeva, Forbes, Geol. Journ. Vol. I. p. 146. 
Sharpe, ib. Vol. II. Pi.138. fig. 2. 


Sp. Ch.—Very long, linear, dilated toward the mouth,smooth ; 
septa (in the linear portion) very convex, more than their 
diameter apart. 

This very abundant species, first described by Prof. Forbes, 
seems to be distinct from any previously published; the ex- 
pansion near the mouth is very decided. Total length 7 or 8 
inches. Mr Sharpe has fine specimens of this, and there are 
very good ones in the collection of the Geological Survey. The 
reference of these thin shelled species to Pteropod Mollusca, 
which they much resemble, is rendered unnecessary by the 
occurrence of septa, frequently crushed flat, but sometimes 
distinctly visible, in the smaller part of the tubes. 
cated septa are frequently found imbedded by the side of the 


shells in the fine mud; they are extremely convex, and there- | 


fore, as Mr J. Sowerby suggests to me, the more easily crushed 
flat within the shell :—septa placed more at right angles to the 
tube would be more visible, because they would better resist 
pressure. 

Loe.—Quite abundant in the Wenlock shales of Denbigh- 
shire, and also of Montgomeryshire. 


The dislo- | 
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O. venrricosus, Sharpe Sp. 
Syn.—Creseis ventricosa, Sharpe, Geol. Journ. Vol. IT, t.18. 
Sig. 3. 


Sp. Ch.—Subcarinate on the back ? conical, lines of growth 
very oblique, rather prominent. 

A common species, not above 2 or 3 inches long, found with 
the preceding, in the lower parts of the shales of Denbigh- 
shire. 


O. Isex, Sow. 


Syn.—O. annulatus, His. Leth. Suec. Pl. 9. fig. 8% O. Ibex, 
Sow. Sil. Syst t. 5. fig. 80. O. articulatus, ib. fig. 81. O. 
Ibex, Salter, Mem. Geol. Surv. Vol. II. Pt. 1. p. 355. 


Sp. Ch.—Very gradually and irregularly tapering, covered 
with close elevated longitudinal threads, and with oblique 
straight rings, one-fourth or one-fifth the diameter distant in 
the old portion, one-third or half in the young ; section ellip- 
tical; septa oblique in the direction of the rings (distant the 
space of two 2); siphunele a little excentric, nearer to the upper 
edge of the septum. 

This elegant species wants fresh illustration, as the figure 
given by Mr Sowerby, in the Silurian System, is very imper- 
fect, and does not shew the close longitudinal strie. Fine speci- 
mens inthe Cambridge Museum shew a sudden expansion of 
the older part, which then continues parallel, and the rings are 
not more distant in the old than in the younger portions. 
Specimens which we believe to be of this species shew a septum 
between each two rings; but we cannot insist on this character. 
It is permanently distinguished from O. perelegans, Salt., by the 
longitudinal, not transverse striz. 

Portlock’s O. perannulatum differs in haying the ribs much 
closer, and with a strong sigmoid curve, the shell, too, tapers 
much more rapidly (these comparisons being of course made 
between similar ages of the two). De Verneuil and d’Archiac 
seem to be quite in error about the relation of this species to 
O. annulatum, Sow. See Geol. Trans. 2nd Series, Vol. VI. 

Loc. — Many localities round Kendal in Ludlow rock ; 
Dinas Bran, Llangollen, in Wenlock shale. 


Lirvires PLANORBIFORMIS, Conrad Sp.? 


Syn.—Trocholites planorbiformis, Conrad, in Hall’s Paleont. New 
York, Pl. 84. fig. 3. Nautilus primevus, Salter, Quart. Geol. 
Journ. Vol. I. p. 20. 


Descr.—V olutions covering about half the preceding whorl ; 
the back rounded; the sides gibbous, rounded, and sloping 


| inwards toward the umbilicus; sections of whorl reniform, 


twice as wide as deep; septa gently concave, siphuncle large 
and prominent, a little way from the inner edge ; aperture twice 
as broad as long. Surface with fine lines of growth, which bend 
backwards over the dorsal margin, and crossed (in the young 
shell at least) by faint irregular concentric lines: the aperture 
was occasionally thickened, as indicated by indentations on the 
cast. 

It seems hardly right to give a new name to this very inter- 
esting shell, which if it be not identical with Hall’s figured 
species, is yet a near representative of this American form of 
Lituites, in which the whorls are closely appressed and indent- 
ing each other. Hall describes Conrad’s species as having 


vill 


strong concentric strie, as well as transverse ones ; in ours we 
have only seen them on the young part of the shell, and there 
they are but faint. It is tobe regretted that we cannot see the 
outer edge of the septum in our specimen ; it is most probably 
a little curved back, as in both the American species of Tro- 
cholites. 

Loe.—The Cymmerig brook, Bala; Bryn Eithin, Caernar- 
yonshire ; in Cambrian rocks. 


L, coRNU-ARIETIS, Sow. 

Syv.—ZL. perfectus, Wahl. Act. Soc, Reg. Upsal. Vol. VIII. p. 83. 
L. lituus, His. Leth. Suec. t. 8. fig. 5? L. cornu-arietis, 
Sowerby, in Sil. Syst. Pl. 20. fig. 20 (not fig. 18). 

Sp. Ch.—Discoid, whorls three or four, close at first, but not 
indented by each other: afterwards produced and straight ; 
crossed by numerous slightly-raised coste, with close wavy 
lines of growth between them and parallel to their direction, 
which is backward, in a curved line. 

I have not referred to Lituites cornu-arietis, var. p. Sil. 
Syst. Pl. 22. fig. 18; for there is much doubt whether that 
regularly ribbed shell be at all the same ; it seems much nearer 
to L. giganteus. 1 cannot help believing our fossil to be iden- 
tical with Wahlenberg’s, especially as ZL. cornu-arietis does 
occur in Norway. There are specimens of it in Sir R. I. Mur- 
chison’s cabinet. 

Loc.—Coniston, in Cambrian rocks. 


L, ancurrormis, Sp. Nov. Pl. 1. L. fig. 26. 
Sp. Ch.—Smooth, with obscure lines of growth ; whorls not 
indenting each other, elliptical, the shorter diameter in the 
thickness ; each whorl about twice the width of the preceding ; 
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| septa concave, close, their lateral edge curved deeply back, 
across the whorl, then passing straight across the periphery, 
so as to truncate the concave cup formed by each septum ; they 
are directed obliquely back, so that the inner margin of the 
septum is more forward than the outward one; siphuncle 
moderately large, close to the inner margin. ‘ 

The very faint strie on the shell are somewhat distant, and 
are-curved backward, as in L. cornu-arietis, but they do not 
interrupt the smoothness of the surface. 

The Clymenia levigata, Miinst., from the limestone of Schu- 
belhammer much resembles our fossil, although quite distinct 
from it in the form of the septum. In that species, as in ours, 
the septa curve simply back ;—but instead of passing straight 
across the dorsal margin they curve slightly forwards. C. levi- 
gata and its allies from the same locality differ widely too from 
other Clymenie, by wanting the lateral notch or sinus in 
the septum. And our shell and the Lituites Odini, De Vern., 
seem only a step removed from these forms, by having the 
septum edge straight across the back. L. undosus (Nautilus, 
Sow.) goes a step farther, and has this line again curved back 
alittle, so that the meeting of the lateral curve with the dorsal 
one leaves a projecting angle on each side the outer edge of the 
septum. Then in T'rocholites, the American inyolute form of 
Lituites, this"backward curve is enlarged, and becomes almost 
a dorsal sinus. And lastly, in an unpublished form of this kind 
in the Cambrian rocks of Ireland, the dorsal sinus is complete, 
and a decided approach made to such paleozoic forms of Nau- 
tilus as NN, clitellarius of the coal strata. 

Loc —Limestone of Mynydd Fron-frys, in the Glyn Ceiriog, 
S. of Llangollen, Cambrian rocks. 
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